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Lead | ponebeeehl 


here’s Economy in the Long Run 


They are lighter . . . faster... safer. Ocean ships 
and railroad trains are but a few of many things 
redesigned for modern demands. Our trains travel 
faster and farther on less fuel. Our planes quickly 


span the oceans because of this. 


Jackson’s Featherlight A-4W Holder is another in- 
stance of this general trend. It is based on the 
time-tested principle of tong-type operation and 
it is fully insulated for safety. Its light metal parts 
eliminate dead weight. Its streamlined design, its 
smi ler size, its increased lever length all add 
up |) operator appeal and get the job done faster 
anc with less fatigue. And that’s what we mean 


by aying “There’s Economy in the Long Run” 
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FEATRERLIGHT : 50°75 weight reduct 

TONGS are of tough light weight alloy 
COPPER JAWS, quickly and easily replaceal 
NSULATORS: New Crown Type last 
MAINTENANCE: Replaceable Copper Jaw 


insulators cut maintenance 50 


VENTILATION: Free flowing ... no h 
NEW TONG PIVOT-HINGE: Easily knocked 
CABLE CONNECTIONS: Mechanica! 
CAPACITY: '4” electrodes. 


3265 Wight Street, Detroit 7, Michigan 


Designers and manufacturers of fully a 
lated electrode holders for every arc we 


including “Quik-Trik’’ models TA-1 a 


detached cable end and the _ 
Connector. Complete illustrated fol 


Contact your nearest Jackson dealer or write to us 


Canada> Hollup Corporation Limited, Tor 





poten? 


* Prediction: There’s complete welding satisfac- 
tion ahead .. . once you decide upon a Flexarc 
All-Purpose Welder for your shop. The WT-4C 
has ample capacity for heavy production as well 
as light work, for fabrication and repairs. You can 
use a wide variety of electrodes from 1/16” to 
3/16”. In special cases you can use them larger. 


Distinctive Westinghouse features provide 30 
steps of current adjustment from 20 to 250 am- 
peres. A built-in capacitor holds power factor 
between 80° and 90% at one-half to full rated 
load. 
Segregated reactance provides the instantane- 
ous voltage control needed for a stable, easily 
handled arc. Insulation is Class B . : . the best 
obtainable. Ventilation is natural. There are no 
blowers or fans to require attention. A built-in ’ 
circuit breaker protects the welder and is also Model WT-4, available with 
used as a switch to turn current on and off at or without high power 
factor. 
the welder. 


And all equipment is included. A SMALLER WELDER 
There is nothing more to. buy. The WT-I1C. Here is a low 


+4: cost machine for mainte 
Get all the facts by writing for nance and light fabrication 


Booklet B-3548. Westinghouse Welding current ranges 
: : : from 20 to 140 amperes in 
Electric Corporation, P. O. Box 7 | nS enone Thee eunee’ eelaal 
868, Pittsburgh 30, Pennsylvania. ples of design and the same 
jJ-70481 generous proportions of ma- 
terials are used here as in 

all Flexarc Welders. 























Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
Ask for descriptive literature B-3665 \ c in 

about ‘50 lessons in Arc Welding”’. FLEXARC WELDERS AND 

For information about Flexarc Elec- 

trodes, ask for Booklet B-3650. 
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RCA-3C23 is a three-electrode, 
gas-and-mercury-vapor type for 
regulated-rectifier applications. 
Ithasexcellent constancy ofcon- 
trol characteristic over temper- 
ature range of —40° to +80° C. 

Peak inverse anode volts, 
1250; maximum average anode 
amperes, 1.5. 


RCA-5557 is a three-electrode, 
mercury-vapor type for use in 
relay circuits where current 
flow is desired when there is no 
grid excitation. Peak inverse 
anode volts, 5000; average 
anode amperes, 0.5. 


RCA-5559 is a three-electrode, 
mercury-vapor type for use in 
relay circuits in which current 
flow is desired when there is no 
grid excitation. Peak inverse 
anode volts, 1000; average 
anode amperes, 2.5. 


RCA-502-A is a small, metal 
thyratron of the gas tetrode type 
for use in compact regulated- 
rectifier equipment. Its control 
characteristic is independent of 
ambient temperature over a 
wide range (—55° to +90° C). 
Peak inverse anode volts, 1300; 
average anode amperes, 0.1. 


RCA-5560 is a four-electrode, 
mercury-vapor type for service 
where a high-impedance supply 
actuates the control grid and 
the actuating grid power is 
small. Peak inverse anode volts, 
1000; average anode amperes, 
2.5. 
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AY OLTAGE RECTIEL 


and Other Indust; 
RCA Te 


RCA-5550 isa COM Pact ste 
jacketed type for use 
welder-control service Vi 
handle 300-kva demand, ay 
is equivalent toa | 50-ampe; 
magnetic contactor. Cooliy 
clamp may be either air 
water-cooled. 





RCA-5551 is a water-cooled 
steel-jacketed type {o 
welder-control service 
power conversion an 
intermittent rectifier service 
Will handle 600-kvadema 
in welder-control service 
and is equivalent to a 300. 
ampere magnetic contactor 


RCA-5552 is a water-cooled 
steel-jacketed type for 
welder-control service, fo: 
power conversion and { 
intermittent rectifier service 
Will handle 1200-kva de 
mand in welder-contr 
service, and is equivaleni 
to a 600-ampere magnet 


contactor. 


RCA-8020 is a filament type 
of half-wave, high-vacuun 
rectifier for applications re 
quiring high dc voltage an 
low dc current. Maximut 
peak inverse plate voltage 
40,000; maximum peak plate 
current, 750 milliamperes 
maximum average plate cur 
rent, 100 milliamperes 


RCA-579-B is a filament typ 
of _half-wave, high-vacuus 
rectifier for applications r¢ 
quiring high dc voltage an¢ 
low dc current. Maximun 
peak inverse plate voltage 
20,000; maximum peak plate 
current, 270 milliamperes 
maximum average plate cur 
rent, 25 milliamperes 
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Welding Methods 
for Alloy-Steel Pipin 





Steels for high-temperature 
usage or corrosion resistance 
require special treatments. 
but they are easy to weld if 
you know how, contends Mr. 
Seabloom. This article begins 
a new series that we think 


will 


rate among the most 


valuable material ever pub- 
lished in 


ENGINEER. 


THe WELDING 





I ! 


ya is being employed to a 


great extent in the fabrication 
and erection of piping for many types 
of service. Most of this has been with 
plain-carbon and simple low-alloy 
steels. As pressures and temperatures 
continue to increase, and with the 
anticipated growth of process indus- 
tries, more alloy steels will, no doubt, 
be employed in the near future. The 
groups of alloy steels that will, most 
likely, find greater usage are the chro- 
mium-molybdenum, straight-chromium 
and the chromium-nickel varieties 
since these display improved high- 
temperature stability, oxidation and 
corrosion resistance. 
Though these alloy steels are not as 
weldable as the plain-carbon steels, 
most of them can be joined by various 
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Fig. 1—Thermal characteristics of metals are revealed on photographic film by 


the optical dilatometer. 


A useful tool in determining heat treatments this 


instrument also gives clues to the weldability of alloy steels 


welding processes with excellent re- 
sults. Some, however, require special 
techniques involving preheating. stress 
relieving or heat treatment. 

As an aid to those who are con 
fronted with the problems of welding 
such alloys, a series of four articles 
will be presented in THe WeLpING En- 
GINEER dealing with the characteristics 
of materials pertinent to their weld- 
ability, the joining processes applica- 
ble to welding of piping, suggested 
types of joints, suitable filler metals 
and recommended preheats and heat 
treatments. This first article will cover 
the 4% to 10% chromium-molybdenum 
alloys, the second 10 to 30% straight 
chromium steels and the third chro- 
mium-nickel austenitic stainless steels 
The fourth will discuss soldering 
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CHROMIUM-MOLYBDENUM STEELS 


The chromium steels shown in Table 
| have small additions of molybdenum 
to impart creep strength and resist- 
ance to temper embrittlement. These 
steels, consequently, are used exten- 
sively on high-temperature service. 

The lower alloy grades, such as 
16%, 1% and to a minor degree 2% 
chromium, ate being employed in 
steam power plants operating at 900 
to 1,000 F in order to offset the dan- 
ger of graphitization in the weld con- 
tact zones that has been experienced 
with some of the carbon-molybdenum 
Alloy steels containing from 
2 to 10% chromium are used exten. 
sively in oil refineries at high temper 
atures in order to obtain oxidation and 


steels. 








corrosion resistance, the chromium 
content selected depending upon the 
temperature and the corrosive environ- 
ment. 


HEATING-COOLING CHARACTERISTICS 


The chromium - molybdenum alloy 
steels are air-hardening; that is, the 
welds and adjacent parent metals 
harden when air cooled from the weld- 
ing heat. These steels are air-harden- 
ing because of suppressed transforma- 
tions that occur upon cooling from 
high temperatures, which is the reason 
why some of them are apt to crack 
when welded. The tendency toward 
air-hardening or suppressed transfor- 
mation is dependent on the chromium 
and carbon contents. The degree of 
hardening and suppressed transforma- 
tion is not so marked in the % to 2% 
chromium types of low carbon content. 
but with higher carbon it becomes 
more pronounced. The 4 to 10% 
chromium grades display the same 
characteristics regardless of the car- 
bon content, although higher carbon 
aggravates the condition. 

Suppressed transformations are de- 
termined by a dilatometer (Fig. 1). 
which records the expansion and con- 
traction that occur in metals upon 
heating and cooling. Fig. 2 shows 
heating and cooling curves on plain- 
carbon, carbon-molybdenum and 4- 
6% chrome, 42% molybdenum steels. 
It will be observed that these steels 
expand when heated according to a 
slope of approximately a straight line 
or a smooth curve until a point is 
reached at which they contract. Con- 
traction continues over a considerable 
range of temperatures, beyond which 
each steel again expands according to 
a slope of neary a straight line. The 
temperature range in which the con- 
traction takes place is known as the 
transformation range. It is in this 
range that steel changes from its low- 
temperature (ferritic) to high temper- 
ature (austenitic) state. 

Upon cooling, a reverse effect is 
obtained. In the case of plain-carbon 
steel, the transformation from the 
austenitic to the ferritic state is well 
defined at the temperature range of 
1,400 to 1,150 F. In carbon-molyb- 
denum steel, however, the transforma- 
tion on cooling is not quite as well 
defined as in carbon steel. The major 
part occurs at about the same temper- 
ature range as in a plain-carbon steel. 


but another part is suppressed to about 
980 F, indicating what is known as 
the phenomenon of “split transforma- 
tion.” Nevertheless, in both of these 
steels, major contractions associated 
with the transformation upon cooling 
occur at temperatures sufficiently high 
to give the metal enough plasticity to 
readjust itself internally, thus relieving 
most of the internal strain and elimi- 
nating the potential danger of crack- 
ing. Consequently, no difficulty is 
encountered in welding steels of these 
two types. 


CHROME TRANSFORMATIONS 


In the case of 4-6% chrome, 4% 
molybdenum steel. only a very weak 


transformation occurs at 1,250 F. Th. 
major part is suppressed to about 700. 
400 F. The split and suppressed 
transformations ‘are characteristic of 
chromium-alloy steels and are ae. 
counted for by their thermal sluggish. 
ness. The important thing to note 
about these suppressed transforma. 
tions is that they occur at temperatures 
when the metal is no longer plastic. 
thus creating internal strains which 
may result in cracking unless properly 
taken care of by suitable techniques, 

Consulting Fig. 2 again, it will be 
noted that the presence of internal 
strain in the 4-6% chrome, 4% 
molybdenum steel is indicated by the 
fact that the specimen did not return 
to its original length, being somewhat 


Fig. 2—Dilatometer curves for carbon, carbon-molybdenum and 4-6% chro- 
mium %% molybdenum steels. Note different transformations upon cooling 
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sorter than it was before the heat- 
ing-cooling cycle. It is natural to ex- 
pect that steels of this type will show 
definite tendencies to crack, either dur- 
ing or after welding operations. When 
proper procedures of preheating, weld- 
ing, stress relieving and/or heat treat- 
ment are followed, however, such 
steels can be welded without difficulty. 
The resultant welds will also be strong. 
sound and ductile, meeting the re- 
quirements of the ASME Boiler Code 
and the ASA Code for Pressure Piping 
on procedure and operator qualifica- 
tion tests. As proof, Fig. 9 shows 
typical weld-bend test bars in 1.00% 
chromium, 44% molybdenum steel. 


Oxy-ACETYLENE WELDING 


The lower chromium ranges of these 
steels can be successfully welded with 
the oxy-acetylene flame without many 
precautionary measures, provided 
welding rods giving deposited weld- 
metal analyses equivalent to the parent 
metals are available. This, however. 
may not be the case for all types of 
steel. 

The flame adjustment is important. 
\ neutral flame is recommended with 
a slightly lower heat than that norm- 
ally employed for plain-carbon steels. 
\n oxidizing flame should be avoided 
since chromium oxidizes readily and 
will be burned out. Proper fusion 
will also be difficult to obtain with an 
oxidizing flame. A reducing (excess 
acetylene) flame will increase the 
carbon content in the weld metal and 
so add to the air-hardening prope 
ties. Special fluxes developed for the 
gas welding of chromium steels are 
able to dissolve the chromium oxides 
and aid in producing satisfactory 
welds, especially in the higher chrom- 
ium steels, 

Preheating of the adjacent areas to 
be welded, at 400 F minimum, is es- 
sential to prevent cracking, but since 
this is accomplished virtually auto- 
matically by the oxy-acetylene process 
no special preparations are required. 
The welds should be cooled slowly 
from welding heat and stress relieved 
or heat treated after welding. (Heat 
treatment is covered in a later para- 
graph since this is the same for any 
process of welding.) 

Welding grooves recommended are 
the single-vee butt type and fillet o1 
socket joints as shown in Fig. 3. 
Socket-type fittings may not be avail- 





able in all grades of these alloys. 
Welds can be made in all positions. 


Atomic-HypRoGEN WELDING 


Brazing or soldering is not generally 
employed since these alloys are prim- 
arily used at elevated temperatures and 
the joining materials do not possess 






































JLLLLLLE 


Fig. 3—Welding grooves for pip- 
ing. Top to bottom: butt weld for 
%4-im. wall thickness and less; 
butt weld for wall thickness above 
34-in.; butt weld with tapered 
.backing ring; fillet or socket weld 





the high-temperature physical proper- 
ties of the parent metals. 

Although not used to any great ex- 
tent, chromium steels can be success- 
fully welded by the atomic-hydrogen 
process. The hydrogen atmosphere 
surrounding the arc stream aids in re- 
ducing the oxides, and, since there is 
no carbon present in the flame no car- 
bon pick-up is encountered; in fact. 
a reduction in carbon content is gen- 
erally experienced. Sound welds hav- 
ing good ductility after heat treatment 
can be made on these alloys, although 
the process lends itself best to pipes 
of lighter wall thickness. Single-vee 
butt joints and fillet or socket joints 
(see Fig. 3) are recommended, but 
welding should preferably be done in 
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the downhand position. Preheating 
to about 400 F is necessary, but this 
is usually adequately supplied from the 
heat of the are and the hydrogen 
flame. Stress relieving or heat treat- 
ment is covered in a later paragraph. 


VMerat-Arc WELDING 


Metal-are welding, no doubt, is the 
most preferred method of welding for 
all of the chromium-molybdenum al- 
loys as most specifications by engineer- 
ing firms and users of piping equip- 
ment specify are welding for both 
power and oil refinery construction. 
Fig. 7 shows a typical piping assembly 
being arc welded. 

Coated electrodes are available for 
most of the chrome-moly alloys and 
generally give deposited weld-metal 
analyses to match those of the parent 
pipe materials. Some loss in chrom- 
ium occurs in the are, and this is 
compensated for in the majority of 
electrodes by the core analysis and 
electrode coating. The coating usual- 
ly contains fluxing agents to dissolve 
the chromium oxides and avoids car- 
honaceous materials. The use of low- 
carbon core wire aids further in 
keeping the carbon content of the 
weld deposit to the minimum. 

Generally, the technique in making 
chromium-molybdenum arc welds is 
to maintain a relatively short to 
medium-short arc length, but the 
length of are will vary depending upon 
the grade of alloy and type of coating 
employed. Too long an are does not 
permit adequate protection against 
oxidation of some of the chromium. 
The welding current, as a rule, should 
be slightly lower than that used with 
mild steel, particularly on the first to 
second passes. Again, this will de- 
pend upon the alloy, type of coating 
and the operator’s ability to carry 
high welding heats. Excessive heat 
combined with long arc length causes 
“boiling” of the weld metal with re- 
sulting porosity. 

In filling weld craters, caution 
should be exercised to avoid crater 
cracks. It is advisable to grind all 
improperly formed craters before de- 
positing the next successive bead. It 
is also good practice to grind the first’ 
two layers of weld metal to a relative- 
ly smooth finish. Since most of these 
alloys are air-hardening, any defects 
that appear in the weld deposits should 
he removed by grinding rather than 
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by chipping. Good fit-up between the 
parts to be joined is advisable as it 
will aid operators in obtaining the best 
results with the rather exacting weld. 
ing techniques required. 

The types of welding grooves recom- 
mended for arc welding are the single- 
vee butt joints without or with back- 
ing rings, and fillet or socket joints. 
Refer again to Fig. 3. Electrodes used 
are generally smaller sized than those 
employed on plain-carbon steels and 
seldom exceed 3/16 in. in diameter. 
Welds can generally be made in all 
positions (see Fig. 6). 


Wewpinc DissimiLarR METALS 


Occasionally, it is necessary to join 
chromium-molybdenum steels to dis- 
similar metals such as carbon and 
carbon-molybdenum steels or to chrom- 
ium-nickel stainless steels. When weld. 
ing chromium-molybdenum to carbon 
steel, mild-carbon steel electrodes con- 
forming to AWS-ASTM Specification 
4-233 Grade E-6010 or chromium- 
molybdenum electrodes matching the 
alloy can be used. However, if the 
carbon-steel pipe is Grade “B” ma- 
terial, in which the carbon content 
may be above 0.20% C, it is advisable 
to avoid chromium-molybdenum elec- 
trodes because drastic air-hardening 
occurs when the carbon exceeds 0.20% 
with chromium contents above 1.00%. 

Chromium-molybdenum steel can be 
welded to carbon-molybdenum employ- 
ing either carbon-molybdenum Grade 
F-7010 electrodes or chromium-molyb- 


34 


Fig. 4—X-raying a welded joint on a steam turbine pipe 
bend, Radium is also used, particularly in the field 


denum electrodes of similar analysis 
to the base metal, as the carbon con- 
tent on carbon-molybdenum pipe is 
generally not too high to cause trouble. 
For welding a chromium-molybdenum 
alloy to chromium-nickel _ stainless 
steels, 25-12 or 25-20 chromium-nickel 
electrodes are recommended. 


Use oF STAINLESS ELECTRODES 


Sometimes conditions are such that 
stress relieving or heat treatment on 
chromium-molybdneum steels after 
welding is not practicable. Chromium- 
nickel stainless electrodes may then 
be employed, but caution should be 
exercised in their application. Even 
though the welds are ductile, the fu- 
sion zones and heat-affected areas will 
be brittle, especially with the higher 
chromium contents. The differences 
in coefficients of thermal expansion 
may cause high thermal stresses, and 
possibly stress corrosion will also be 
encountered. 


PREHEATING METHODS 


In arc welding, preheating is ‘a sep- 
arate operation, whereas in gas and 
atomie-hydrogen welding it is accom- 
plished by the process itself. Pre- 
heating is a very necessary requisite 
in the welding of air-hardening alloys 
since it prevents a rapid quench on the 
weld metal as it is being deposited. 
The consequent retardation of the 
cooling rate prevents cracking. 








Fig. 5—Stress relieving a welded joint (induction heat 
ing) between a valve and a fabricated header assembh 


Preheating can be accomplished 
several ways; i.e.. by oxy-a etylen 
torches, suitable gas burners, electri 
induction coils (Fig. 8) or resistance 
coils. The minimum prescribed ten 
perature is about 400 F. although som 
authorities recommend 300 F whik 
others specify 800 F and even highe: 
The writer believes that 400 F is 
good practicable temperature as satis 
factory welds are produced under suc} 
conditions without too much discon 
fort to the welding operators 

No matter what method is use 
preheating should be gradual and un 
form, and the temperature should b: 
maintained during the welding opera 
tion. The temperature can be check 
by means of heat-indicating pills o 
sticks, surface pyrometers or therm 
couples. 


PostTwELp Heat TREATMEN’ 


Heat treatments of weldments 
these alloys consist of: (1) normaliz 
and draw, (2) 
relieve. The treatment to be used wil 
depend upon where the fabrication 
made (shop or field), furnace equ 
ment and the type of alloy involved 
If the weldment is shop-fabricated, { 
furnace heat treatments are gene! ill 
preferred. This is not always feasib! 
especially where valves are to be wel 
ed into a piping assembly. In such : 
case, the valve operating mechanis! 
might be damaged by furnace heating 
and so local stress relieving is resorted 
to. Also in field erection of piping 
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anneal or (3) stress 









Fig 


Fig. 6—These operators are making their qualifying tests on butt welds. Left to right: horizontal rolled position (flat 
weld), vertical fixed position (horizontal weld) and horizontal fixed position (vertical and overhead welds) 


the only method of heat treatment is a 
local stress relief. 

Normalize and draw consists of 
normalizing at 1,600-1,800 F followed 
by air cooling. Drawing should be 
done at 1,250-1,425 F, the tempera- 
ture in both cases depending upon the 
alloy involved and the physical prop- 
erties desired. Cooling from the draw 
may be in the furnace or in the air. 
Annealing is generally done by fur- 
nace cooling after soaking at 1,550- 
1.650 F. 


Stress RELIEVING 


Stress relieving can either be done 
in a heat-treating furnace or by local 
means such as gas burners. clamp-on Fig. 7—An alloy-steel valve manifold that is being assembled by welding 
gas-fired furnace, electric induction 
coils or electric resistance coils. (See 
Fig. 5.) In field erection, a local 
means of heating is generally em- 
ployed to heat a circumferential band 
containing the weld at the center. The 
width of the band heated should be at 
least twice the width of the weld, and 
beyond this zone the temperature 
should diminish gradually. 

In the treatments previously de- 
scribed, the heating is accomplished 
above the critical or transformation 
temperature. In stress relieving, how- 
ever, the temperature must be below 
the critical or air-hardening will occur. 
The temperature selected for stress 
relieving will depend upon the chrom- 
ium and carbon contents of the alloy. 


It : Fig. 8—Preheating by induction during welding. Other methods of preheating 
t is generally desired to select the 


used include oxy-acetylene torches, gas burners and resistance coils 
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highest stress-relieving temperature in 
order to obtain the maximum soften- 
ing, but this may not always be pos- 
sible unless the characteristics of the 
particular steel are known. A safe 
range for these steels is 1,300-1,350 
F, provided that good control of fur- 
nace temperature variations can be 
maintained. If temperature control is 
somewhat doubtful, it is recommended 
that the temperature be lowered slight- 
ly or, as an alternative, additional data 
on the steel be obtained. 

In the case of a weldment involving 
dissimilar metals, it may be desirable 
to lower the stress-relieving tempera- 
ture somewhat. As a specific example, 
the suggested temperature is 1,225- 
1,275 F for a 1.00% chromium-moly- 
bdenum steel pipe welded to carbon- 
steel or carbon-molybdenum piping. 
The lower temperature should lower 
the hardness sufficiently in the higher 
alloy material and reduce. scaling of 
the latter materials. 

Stress-relieving temperature ‘should 
be brought up slowly and held at the 
desired point for at least two hours 
per inch of thickness, but never less 
than 1 hour. A slow cooling should 
follow. 


RADIOGRAPHIC INSPECTION 


The ASME Boiler Code requires 
radiographic inspection only on cir- 
cumferential welded joints on _pres- 
sure piping above 16 in. nominal dia- 
meter and 154-in. wall thickness for 
steam service and above 10 in. nominal 
size and 114-in. wall thickness for 
water. The ASA Code for Pressure 
Piping does not require any radio- 
graphic examination of welded piping. 
Recently, however, designing engineers 
are specifying radiographic inspection 
of welded joints in steam power piping 
for high pressure-temperature service, 
in which service 4% to 2% chromium- 
molybdenum alloys are often em- 
ployed. 

The radiographic inspection can be 
accomplished either by X-rays or by 
gamma rays emanating from radium. 
X-ray equipment, being bulky, is 
usually confined to shop work (Fig. 
4). Small capsules of radium, ranging 
in sizes from 25 to 200 milligrams, 
are employed in field inspection and 
also used in fabricating shops wher 
X-ray equipment is not available or 
when welds are so located that X-ray 
examination is difficult. 
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Fig. 9—Typical bend bars of welds made in 1.00% chromium, %% molyb-. 
denum steel. These indicate ductility and thorough fusion of root and side walls 





Type Alloy, % Carbon Content, % 


% Cr, % Mo 0.20 Max. 
Cr, % Mo 0.15 Max. 

2 Cr, % Mo 0.15 Max. 
5 Cr, % Mo 0.15 Max. 
7 Cr, % Mo 0.15 Max. 
9 Cr,1% Mo 0.15 Max 





Table 1. Chromium-Molybdenum Steel for High-Temperature Service 


Chromium Range, % Molybdenum Range, % | 


0.40 to 0.60 0.45 to 0.66 
0.80 to 1.10 0.45 to 0.65 
1.75 to 2.25 0.45 to 0.65 
4.00 to 6.00 0.45 to 0.65 
6.00 to 8.00 0.45 to 0.66 
8.00 to 10.00 1.25 to 1.75 
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Underwater Induction Heating 


A HEAT-TREATING method for under- 

water tempering of steel surfaces 
by high-frequency current is now be- 
ing introduced in Soviet industry on a 
wide scale, according to an article by 
Dr. Mikhail Lozinsky in the Moscow 
News. The method consists of immers- 
ing in water both the part to be treated 
and the inductor (induction coil) that 
will heat it. The water serves to cool 
the inductor and also helps to produce 
a surface that is 50-100% more dur- 
able than any attained by previous 
methods. 

The underwater inductors can be 
made small enough to fit easily into a 
matchbox. The operation is simple: 
the inductor is immersed in water one 
or two millimeters (0.04 to 0.08 in.) 
from the part to be treated, and the 
current is turned on. Apart from the 
effect of the 50-100% increase in 
the hardness of the treated surface, the 
method is quicker than its forerunner. 


“High - frequency tempering was 
widely used throughout Soviet indus 
try,” writes Dr. Lozinsky, “but th 
problem of cooling the inductor had 
to be solved before the inner surfaces 
of tiny holes in gears, bushings. et 
could be heat treated by this method 
The miniature inductors had to be 
made of fine copper wire and melted 
almost immediately. 

“Just at that time | happened to ru 
across a magazine which describe 
underwater repairs to ships’ hulls b 
oxy-acetylene welding. This gave m 
the idea of heat-treating under wale! 
Water is a poor conductor of ele: 
tricity, and hence the loss of current 
through it could not be great. More 
over, steam, which was bound to form 
at the surface being heated, is a poo! 
conductor of heat, so that the loss o! 
heat would also be small. The indu 
tor, on the other hand, would have é 
perfect cooling system.” 
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Hard-facing is industry’s best weapon against wear. Too little is 


HARD-FACING, 
Antidote for Wear 


BY FRED M. BURT 


known. about the fundamental facts of what hard-facing will do to 


extend the service lives of parts subjected to abrasion and impact. 


GREAT variety of parts of machines 
A and otker equipments are made 
from hard steels of special alloys to 
resist wear. Especially severe wear oc- 
curs on parts that are unlubricated and 
constantly called upon to withstand 
harsh abrasive action or heavy im- 
pacts. When such parts wear down to 
the point where they will no longer 
perform their functions, they. are re- 
placed. This, however, is frequently 
wasteful. The main body of a part 
made of a costly alloy may be sound 
and intact, even though the part as a 
whole is of no further value because 
its fit or dimensions have been dis- 
torted by wear. 

The right answer is hard-facing, 
which brings the part back to the orig- 
inal shape and dimensions and with a 
harder-than-original surface. A hard- 
faced part often has many times the 
service life of a duplicate new part. 


IN THE PETROLEUM INDUSTRY 


The earliest uses of hard-facing 
were found in the petroleum industry, 
so let us first inspect a few applica- 
tions these. It won’t take much im- 
agination to visualize the results that 
would come from using the same prin- 
ciples of hard-facing on parts of equip- 
ments used in other industries. 

First, let us watch a hard-facing pro- 
edure that has greatly extended the 
lives ef drag bits and seismograph bits 
that must delve deeply below the sur- 
lace of the earth. The blades of the 
drag bits were made from a carbon- 
molybdenum drop-forged steel (SAE 
4140). In the first step, an oxy-acety- 


lene torch is used to tack a cobalt-tung- 
sten-carbide insert on the blade. The 
insert is picked up with a high-tensile 
rod for positioning on the blade as 
shown in Fig. 1. The face of the blade 
is heated to a molten plastic condition, 
and the insert is sunk at the desired 
spot in the molten puddle, and welded 
in place with the high-tensile rod. 

Fig. 2 shows the desired positions 
of several of these inserts, The ream- 
ing edges are thus protected in order 
to help maintain a square corner and 
keep the edges out to gauge. This pro- 
cedure is called a special dress. 

The next step is to apply an overlay 


of 10-20 mesh tungsten-carbide to the 


entire faced area and reaming edge. 
The oxy-acetylene process is used with 
fabricated hard-facing rods composed 





of particles of tungsten-carbide and 
mild-steel strips. This rod is manufac- 
tured by feeding particles onto the strip 
and rolling the latter into a cylindrical 
container. The rod is thus a steel 
sheath packed with tungsten-carbide 


particles—-a sort of hard-facing ciga- 


rette. A final smoothing-out layer of 
20-30 mesh tungsten-carbide com- 


pletes the hard-facing operation. In 
Fig. 3, the blade at the left has the 
inserts sunk in place, and the one on 
the right has been given its final 
smoothing out. 

The blades are heat treated to 300- 
360 Brinell hardness and then welded 
to the head or body of the bit as 
Worn blades cut 
from the body of the bit with an oxy- 
acetylene torch may be seen in Fig. 5. 
Note how the inserts have kept the 
edges out to size, forming sharp, ser- 
rated fingers to produce better cutting 
The whole hard-facing pro- 


cedure extends the service life of a 


shown in Fig. 4. 


action. 


Fig. 1—Positioning a cobalt-tungsten-carbide insert on the blade of a drag bit 


Photos and drawings courtesy the Stoody Co. 
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Fig. 2—This is how the blade looks 


when all the inserts are in place 


drag bit to many times that which 
might be expected without this hard 
coating. 

The slush tubes in Fig. 6 are used 
as bushings in drill bits to keep the 
drilling mud from washing out the 
parts. When a bit is rebuilt, the worn 
slush tube is cut out with a torch, 
and new inserts of special hard alloy 
are welded in. Slush tubes need to be 
lined with inserts highly resistant to 
abrasion as the mud passing through 
them at high velocity will wear out 
unprotected metal in a very short time. 


Harp-Facep Toot Jornts 


The tungsten-carbide particles may 
also be applied by are welding, using 
a special electrode prepared in the 
manner described Good ex- 
amples of this application are the tool 
joints shown in Fig. 7. After drilling 
eight holes 6,000 ft deep, a total of 


above. 





a 


. e «a aa Sexe scat laf 


Fig. 3—Inserts are overlaid with tung- 
sten carbide (left) and smoothed 


18,000 ft, one such set of joints was 
calipered. No joint showed a wear loss of 
more than *4, in. on the diameter, and 
wear was found only where the joints 
make up. Note in Fig. 8 the squareness 
of the elevator shoulders. This condi- 
tion is highly desirable to the oil man 
since the entire weight of a drill string, 
often two to three miles or longer, must 
be supported on a single shoulder. 
Although the hard-facing was almost 
worn away after the long run of 48,000 
ft, there was practically no wear on the 
joint itself. Since the taking of this 
picture (Fig. 8), the joints have been 
hard-faced again and are hard at work. 
This cycle of drilling and consequent 
wear, then hard-facing and back to 
drilling will occur time and again. In 
contrast to these hard-faced joints, un- 
protected joints were worn '% in. after 
five wells or a total of 30,000 ft. 

The application of hard-facing is 


Fig. 5—Worn blades cut from the body of a bit to be reconditioned. Note 
the worn edges between the inserts 
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Fig. 4—The bit as rebuilt for longer 


service in the earth’s interior 


simple on used joints or new joints 
where a slight oversize is not undesiy 
able. Here is the detailed procedure: 

(1) Preheat work to 300-400 F. 

(2) Weld box to pipe. 

(3) Run a circumferential bead of 
high-carbon steel 4% in. back from th 
shoulder. 

(4) Space a second bead of high 
carbon steel 11% to 2 in. from the firs! 
one, 

(5) Fill in the space between th 
two high-carbon steel beads with *), 
or 14 in., 20-30 mesh tungsten-carbid 
electrode. A weaving motion is used to 
make the deposit. 

Where it is desired to hard-face new 
joints or resleeved joints without an 
oversize, the following method is used 

(1) A recess 44 in. deep by 1% i 
wide is cut in the elevator shoulde: 

(2) The work is preheated to 300 
400 F. 

(3) The recess is filled with *, 
\ in., 20-30 mesh 
electrodes. 

Hard-facing is frequently used in t! 
oil industry, principally on the follow 
ing products and in quantities about in 
the order named: 

(1) bits, (2) tool joints, (3) wash 
pipes, (4) ditcher teeth, sheat! 
tubes, bushings, (6) mud pumps. It is 
also used on hot oil pump sleeves 
valves and valve seats, clutch plates. 
pipe-cleaning knives, core 
reamers, washover shoes. 


tungsten-carbid 


-atchers. 
bailer bot 
toms and many other parts. 


Router Guipes ror a Street Mu 


A typical use in the steel industry is 
the hard-facing of roller guides. Thes: 
guides are mounted ahead of the mil! 
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lls to keep the hot bars in alignment 
s they are being rolled. The guides 
hown in Fig. 9 were used in rolling 
\3 to 24% in. rounds in 12 and 14 

», bar mills. 

To rebuild the worn surfaces, a spe- 
ial tungsten-cobalt-chromium rod was 
plied by the oxy-acetylene process. 
The first step was to preheat the guide 
to 400-500 F in order to eliminate pin- 
holing. The procedure is detailed in 
Fig. 9: hard-facing was applied first 
1) the lower half of the roller, then the 
upper. After all of the new metal had 
been deposited, the rollers were ground 
down to a finish size that left a 44-in. 
final depth of deposit. The cost com- 
ete, including grinding, was about 
875 per set of six rollers. 

This particular set of guides was re- 
noved from the mill in order to deter- 
mine the amount of wear after the 
rolling of 3,000, 6,000 and 10,000 tons. 
Observations indicated that at least 
15,000 tons could be rolled before re- 
surfacing, a performance of about 
double that given by other grades of 
hard-facing tested and many times the 
service of guides not surfaced. 


Worn ENGINE VALVES 


In the average maintenance and re- 
pair shop for truck fleets, 
valves are generally saved. There is 
good reason for this practice. As a 
general rule, from 70% to 80% of the 
worn valves car be salvaged by hard- 
facing for an additional 50,000 to 
75,000 miles of service. However, all 
cracked, greatly undersized and so- 
dium-filled valves should be discarded. 

The valve to be hard-faced should 
be chucked in a small bench lathe for 
removal of the hard scale with a round- 
A machined concave re- 
cess (see Fig. 10) makes it easier for 
the weldor to apply the hard-facing 


engine 


nosed tool. 


and eliminates danger of burning the 
extreme edge. The outer edge of the 
valve is not machined since this shoul- 
der furnishes support for the hard- 
lacing deposit and prevents the torch 
flame from burning away the thin edge 
ind reducing the valve diameter. 

\ recommended hard-facing for this 
purpose is a tungsten - cobalt - chro- 
mium alloy characterized by self-hard- 
ening deposits of 390-415 Brinell hard- 
ness. These rods are supplied only for 
oxy-acetylene application. It is ad- 
visable to use an adjustable motor- 
driven fixture (see Fig. 11) so that the 
valve can be turned slowly during the 
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Fig. 6—Slush tubes (used as bushings in drill bits) must be lined to resist the 
mud pumped away from the blade cuttings 




























Fig. 7—A set of tool joints to which a tungsten-carbide hard-facing has been 
applied by are welding, using a special electrode 


A Voo-in. rod 
should be used with a torch tip one 


hard-facing operation. 


size larger than that used on mild- 
The 
flame should be definitely carburizing 
with the acetylene envelope about three 
times the length of the inner cone. The 


steel rods of the same diameter. 


high spots can be machined down in a 
lathe or simply ground to the required 
finish and bevel in a standard valve 
grinder. 


Digs AND PUNCHES 


Many dies and punches are sub- 
jected to heavy-duty work requiring 
great resistance to heat, abrasion and 
impact. Hot-trimming dies, hot-pierc- 
ing punches, cold-punch dies and other 
steel mill units, also a great variety of 
dies used in pressing refractories and 
other heavy clay products into shape. 
can be hard-faced for longer service 
lives renewable as often as desired. 

In fabricating parts for bridges. 





the construction in- 
dustry, a large iron works cold punched 
and sheared mild steel up to % in. 
thick. The oil-hardened _tool- 
steel dies obtainable were used, but 
even these failed through chipping and 
breakage. They were salvaged by hard- 
facing and gave over twice the life of 
unfaced dies. Chipping was overcome, 
and the are now hard-faced 


shipyards and 


finest 


dies 
whenever necessary. 

Refractories used in steel furnaces, 
chemical plants, oil refineries, cement 
mills, ceramic plants, ete. are made in 
a variety of intricate shapes by feeding 
the refractory clays in a semi-dry con- 
dition into dies and presses. Many of 
the dies are so irregular in shape that 
they cannot be made of tool steel be- 
cause of the warping and hardening 
hazards. Such dies can be made of 
1020 steel and then hard- 
faced, supplying hardness and wear re- 
sistance without heat treatment. 


ordinary 





39 





























Fig. 9—Steps in the hard-facing of roller guides for a steel mill. Left to 
right: Roller as worn; hard-facing applied to lower half; roller completely 
hard-faced; roller finish ground and ready for installation 





Fig. 8—Tool joints after drilling a total of 48,000 ft. The only wear is where 


the joints make up. Note squareness of elevator shoulders 


When the wear is on the corner 
or edge, a fabricated hard-facing rod 
composed of mixed alloys in a mild- 
steel sheath is applied. The deposit can 
be peened while hot to an approxi- 
mate shape to reduce grinding. When 
the wear is on the surface of the die, 
another type of hard-facing is applied 
by either the arc or 
process. Service 


oxy-acetylene 
show that 
unfaced dies were worn so as to be no 
longer usable after turning out about 
10,000 pieces. Hard-faced dies, oper- 
ating on the same machine at the same 
speed and processing the same refrac- 
tory material, turned out more than 
340,000 pieces; then they were touched 
up, reground and again run for the 
same production. The ratio of about 
30-to-1 has been found to hold true in 


most hard-faced vs. unprotected dies. 


rece rds 


Teetu For Dircu Diccers 


Ditch digger teeth (Fig. 12) cut 


40 


down through the earth’s surface to 
depths ranging from three feet to as 
much as 18 feet. 
ations wear 


Some earth form- 
out unfaced teeth in as 
little as two weeks. Hard-faced teeth, 
however, last as long as 20 to 30 weeks 

-10 to 15 times as long. On these 
teeth, the fabricated rod holding tung- 
sten-carbide particles (20-30 mesh) is 
applied by the oxy-acetylene process. 
The hard metal should be from 4 to 
ly in. thick and extend back about 2 
to 3 in. from the cutting edge. These 
teeth can be resurfaced time and again 
if not allowed to wear down too far. 
The procedure is as follows: 

(1) Place the blade on a 14-in. cop- 
per plate and mark an outline of the 
original size with soapstone. 

(2) Build up the worn area with a 
\4-in high-carbon-steel electrode or 
welding rod. 

(3) Using the fabricated tungsten- 
carbide rod, hard-face the leading face 


of each tooth 2 to 3 in. up from th. 
cutting edge. ‘ 

(4) Finish grind the Opposite 
to a sharp edge. 

Other hard-facing applications 
made on the sprockets, rollers, trac}. 
and idlers of ditch diggers. 

The foregoing examples are by 
few of many that prove the great 
vantages of the use of hard-facing. } 
is only common sense to analyze 
type of wear on a particular part to 4 
termine the proper application of 4) 
right hard-facing. If there are an 
doubts, it is easy to get an author 
tative answer from a hard-facing ma; 
facturer’s representative. 


Sick 


Much progress is being made | 
wards establishing standards in hard 
facing, and more and more specif 
technical information 
available to 
users to determine 


is being mad 
users and 
the best type 
hard-facing for any particular job a 
how best to apply the material. 


aid potent 


Four Basic AtLoy Typss 


Hard-facing materials may be 
veniently divided into four comn 
(1) less than 20° 
more than 20% 


types: alloys, (2) 


> 


alloys. >) non-l 

arbides 
The hardness of the first three groups 
varies only 15 points on the Rockwell 
C scale, yet for a specific applicati: 

type of 
others by as high as five 


rous alloys and (4) tungsten 


one alloy may outlast 

‘o one U} 
viously the slight difference in hard 
ness isn’t the only answer. 

The first three groups usually r 
upon chromium the 
wear-resistant ingredient. Chromiu 
though excellent for resistance to co! 
rosion and strength at high temper 


ature, 


as essential! 


is not so resistant to abrasio 
tungsten or Mos 
hard-facing materials are high in cat 
bon, 1% to 444%. The primary pu 
pose of the carbon is to cenvert 
much of the alloying metals as pos 
sible into hard carbides while still r 
taining the properties of impact val 
ue, weldability and ease of manula 
ture. 

Tungsten carbide 
greatest hardness, but it is brittle a 
has no impact value. Tungsten car- 
bide, moreover, cannot be used as the 
basis of a homogeneous hard-facing 
rod because it has been found to 
impossible in such a rod to maintain 
enough of the tungsten in a carbid 
condition. This is because of the ex 


as molybdenum. 


pe pssesses 
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Fig. 11 (right)—Jig for hard-facing 
exhaust valves. A—cover; B—motor; 
(—swinging table; D—valve clamp; 
f—valve held in position; F—belt 
and pulleys; G—hinges; H—shaft 
bracket; I—14 in. shaft; J—adjust- 
ing arm; K—frame; L—asbestos 
plate 1 ft square; M—foot switch 























treme solubility of tungsten carbide 





n molten metal baths. 





Molybdenum carbide, though nearly 





s wear-resistant as tungsten in the 






re carbide form, also has high solu- 





bility. Chromium carbide avoids this 





dificulty, though it is only about 75% 





as wear-resistant as tungsten carbide. 





However, chromium carbide is supe- 





rior in wear resistance to manganese 






und iron carbides. It is fairly easy to 
veld, and it will alloy in all pro- 


portions and still maintain many of 







the carbide Chromium 


arbide is also easily manufactured in 


proj erties. 






quantity. 






Unper 20% FErRous 





Group I alloys have a ferrous base 





ind rely on chromium for wear re- 
addi- 





sistance. substantial 





Generally 





ions of and silicon are 
lade to bring the total alloying ma- 
erial from 7% to 15%. 
we forgeable at high temperature but 


annot be celd-worked; they are non- 


manganese 






These alloy s 







nachinable and will acquire a high 





lish, Group I alloys possess the 






greatest resistance to impact. They are 





ore resistant to corrosion than 1050 





steel but do not contain enough chro- 





nium te be considered stainless. At 







emperatures over 500 F, this group of 





lloys is subject to relatively rapid 





xidatien. The as-deposited hardness 





with either the arc or oxy-acetylene 
Rock- 
well C, the same as heat-treated 1050 
Wear 
about three times that of 1050 steel. 





process } 


is approximately 50 






steel, resistance, however. is 
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Fig. 10 (left)—-The proper way to 
machine the edge of an engine valve 
in preparation for hard-facing 
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Over 20% Group 


Group 2 alloys have from 18% to 


35% chromium and may also contain 


manganese, silicon, molybdenum, co- 
Total alloy 


to 55%. 


balt and/or vanadium. 


percentages vary from 25% 


Hardness ranges from 55 to 62 Rock- 
well C, so these alloys can be finished 
only by grinding and can’t be worked 
or forged at any temperature. Theit 
wear resistance is 10 to 15 times great- 
er than SAE 1050 and they, have all 
the advantages of stainless when in con- 
tact with corrosive media. Group II al- 
loys have a minimum of impact resist- 
ance so they must be supported by 
adequate base metal. They cannot be 
heat treated. . 


Non-Ferrous ALLOYS 


have a 
30% 
These non- 


also 


20% to 


Group 3. alloys 


chromium content of 
but have little or no iron. 
ferrous alloys are produced in several 
types for various conditions of heat 
or corrosion, the difference principal- 
ly noticed being in the hardness and 
impact resistance. One alloy in this 
group has a Rockwell C hardness of 
3 and is with 
Another alloy has a 54 hard- 
Impact 


resistance in the lower hardness range 


machinable carbide 
tools. 
ness and is not machinable. 
compares roughly with the less than 
20% alloys, while the harder alloys 
have about the same impact resistance 
is those in Group 2. The wear resist- 
ance of Group 3 alloys is from 10 to 
15 times greater than plain-carbon 
They 


ing qualities when applied by the oxy- 


steels. have exceptional flow- 
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acetylene method but are not as adapt- 
able to arc application as Group 2 
alloys. 


TUNGSTEN CARBIDES 


Group 4 hard-facings are based on 
tungsten carbide. This compound is 
manufactured by simply melting tung- 
sten and carbon together and casting 
the resulting alloy the desired 
shapes. It has a hardness far in excess 
of any of the alloys in the first three 
groups used in the 
cast form for welding purposes be- 
It is therefore 
necessary to incorporate small particles 
of tungsten carbide in steel tubes so 
that some of the properties of the 
steel tubing are imparted to the depos- 
it to 
Tungste n-carbide 
machinable, and accurate finish grind- 


into 


but cannot be 


cause of its brittleness. 


increase its impact strength. 


deposits are non- 
ing can be done on them only with 
They 


be heat treated. Wear resistance is at 


diamond wheels. can. however. 


least 30 times as great as 1050 steel. 
When selecting hard-facing ma- 


terials, one should not be unduly in- 
of hardness. 
Hardness alone is not even the ultimate 


fluenced by the factor 


determinant for abrasion resistance. 
and other qualities such as resistance 
to erosion, corrosion, heat impact and 
thermal shock may be even more desir- 


able for some applications. 


Fig. 12—This giant machine is used 
to dig the ditches in which oil pipe 
Its hard-faced teeth 


lines are laid. 


will last from 10 to 15 times as long 
as they formerly did 
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* CONSTRUCTION 
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Fig. 1—Wrought-iron pipe grid using short 2-in. headers (20 ft) and long 


1%-in, laterals (140 ft). 


ete 





S22 GUL GEE Media. 


headers (140 ft). 





Another big opportunity for 
welding is provided by radi- 
ant heating. This article de- 
scribes a pioneer installation 
40 miles of 
wrought-iron pipe and 25,000 
ft of 


that includes 


copper tubing to be 


joined. 














This is the most common type of construction 


re 


SBSBiitn ab via aig TT | GBeE um rT nERE rm 
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Fig. 2—Grid construction using short 1'4-in. laterals (20 ft) with long 2-in. 
This is the type of construction originally planned 


GIANT experimental laboratory 

on radiant heating will be fur- 
nished by the new water-heater manu- 
facturing plant of the A. O. Smith 
Corp., now nearing completion at Kan- 
kakee, Ill. The radiant heating system 
in this modern 8*%4-acre plant is the 
largest on record, consisting of some 
40 miles of wrought-iron piping, 
25,000 ft of copper tubing and 8,000 ft 
of Bundy tubing arranged in both 
grids and continuous coils. This vast 
network of piping is to be permanently 
sealed within the concrete floor slabs 
or in the ceilings. Through it there will 


Kankakee 






-_ 
4 


BY CLYDE B. CLASON 


circulate 15,000 gallons of water | 
times every hour- 


of 180,000 gph. 


a total circulation 


This large amount of circulatin, yd 
water will be heated by 120 individ . ne 
: : d ‘ on 
Smithway-Burkay volume water }y prov 


ers operating on natural gas. Thew| 
will maintain the temperature of 
ground floor slabs at about 85 F. thus] 
insuring an average working temp >in 
ture of about 65 F throughout the] re 
building. An _ elaborate  systen . »D 
thermostats has been designed to nr un 
spond with great sensitivity to change: J tN 
in the outdoor temperature. | 
Largely of one-story constructi atl 
the new Kankakee works of A. ( st 
Smith Corp. measures some 1,200 {iJ rral 
long by 315 ft wide. In addition to t! at 
ground floor area of 381,750 sq | 
there is a mezzanine floor for la el 
oratories (10,650 sq ft) and first a R 
second floor office space totaling 22 1D 
788 sq ft. The 1,200-ft length of 
ground floor is divided into forty-ei in 
25-ft bays, each running entirely across i 
the 315-ft width. Two heaters are ne: 1s 
ed to take care of the heating requii AV 
ments of one bay, each heater set 
panels which cover half a bay. 


A FLEXIBLE SYSTEM 


The advantages of such a heating 
system are numerous. C. W. Coll 
designer of the plant’s radiant heati: 
system and engineer in charge o! 
installation, believes that it will « 
less to install and will operat 
greater efficiency than any type of 
tralized heating. It needs no expens 
boiler house with a stack towering | 
feet or more, no high-pressure stea 
boilers, no licensed engineers ope! 
ing in three shifts. Instead, the wh 
vast heating system can be serviced 
a single man, working one shift, w! 
needs to be acquainted only with t! 
workings of one small and 
tively simple type of water heate: 


compal 
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cause, 


Fig. 3—Here 2-in. wrought-iron pipe 


is used im a combination of grid and 

continuous coil construction that 

provides a concentration of radiant 
surface at the outside wall 


Since this radiant heating system is 

reality 120 separate systems, there 
s obviously great flexibility. The heat 
n any particular area of the plant can 
ve turned on or off or regulated to 
ny desired temperature. No serious 
eating problem arises if a bay or two 
ust be shut off because of floor re- 
rrangement. Any single area can be 
heated with peak efficiency, 
though the rest of the plant is not in 
peration. 


even 


Radiant heating is expected to con- 
tribute materially to the cleanliness of 
the Kankakee plant. Dust will be at a 

linimum because sealed-in grids and 
oils cannot cause air agitation. A 
lust-free atmosphere cannot help but 
have its effect upon the health condi- 
tions of employees. Furthermore, the 
will contribute to the 
hysical efficiency of the plant by of- 


new system 


fering less interference with conveyor 
nes, overhead cranes, etc. 

An ENGINEERING LABORATORY 

All of these factors undoubtedly con 
tributed to the management's decision 
to use radiant heating, but the un- 


paralleled opportunity for 
was by no means a minor contributing 


research 


Believing that the company 
would be remiss if it ignored this op- 
portunity to make a contribution to 
basic heating knowledge, the manage- 
nent instructed engineers concerned 
to take full advantage of the chance 
afforded them to discover answers to 
problems which have hitherto proved 


baffling. Various combinations of 





Fig. 4—Experimental continuous coil of 2-in. wrought-iron pipe spaced on 


36-in. centers. 


Fig. 5—Grid of %-in. Bundy tubing in 
The loops are approximately 100 ft 


grids and coils were designed with the 
thought of experiment in mind. 

As stated in the opening paragraph. 
the piping used consists of wrought 
iron, copper and steel (Bundy tubing). 
Resistance to corrosion is of extreme 
importance, obviously, for once a grid 
has been embedded in a floor slab it 
is next to impossible to locate and re 
pair a leak in any of its components. 
For this reason, wrought iron was 
chosen for the bulk of the piping. 

Wrought iron is a composition of 
relatively pure iron and a glassy slag 
(iron silicate) uniformly distributed 
in the form of threads or fibres extend- 
ing in the direction of rolling. Because 
of the presence of this non-rustable 
slag, amounting to about 3% by weight, 


THE WELDING ENGINEER—SEPTEMBER, 1946 


This is to be used to determine rate of heat transfer 





the mezzanine floor, southeast corner, 
. long, spaced from 6 to 12 inches 


wrought iron is able to offer a re- 
markable resistance to the corrosive 
action of hot water. Furthermore, it is 
as readily weldable as mild steel, al- 
though the fusion temperature is some- 
what higher and certain modifications 
of both gas and are welding techniques 
are necessary. 


Wroucut-Iron Grips 


Eighty per cent of the ground floor 
installations is of grid-type construc- 
tion, consisting of headers and laterals 
of wrought-iron pipe varying in diam- 
eter from 2 down to %4 in. A typical 
crid (Fig. 1) consists of short 2-in. 
headers (20 ft) and long 1-in. 
laterals (140 ft). The laterals are fabri- 

(Please turn to Page 60) 
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Fig. 1—Servel refrigerator assembly 


on the final conveyor line 





Fig. 2—Examining a UR-800 unit 
are W. R. Campbell (right), super- 
intendent of the Servel refrigerator 
unit division; H. C. Kaufman, gen- 
eral foreman of unit welding, and 
C. E. Deig, foreman of welding 





conveyorized 


acetylene welding is some- 
thing of a rarity, but several 
such lines may be found at 


the 7l-acre plant of Servel, 


said gas welding isn’t a pro- 


duction process‘ 











prepare for it.” Louis Ruthen- 
burg, president of Servel. Inc., con- 
stantly emphasized to his engineering. 
tooling, production and sales organiza- 
tion during the war years. “There 
will come the time when we can re- 
turn to wealth-producing usefulness. 
Let us be ready at a moment’s notice.” 
The organization was ready on V-J 
day. Fifteen minutes after receiving 
termination telegrams, Servel recon- 
version had begun. By mid-January, 
gas refrigerators were pouring from 
two assembly lines at a rate of 95% 
of full capacity. 


PLANNING PEACE PROGRAM 


All department heads met regularly 
each week during the war period to 
plan and program postwar production. 
Much night congregation was re- 
quired, but they were all there on the 
trigger on V-J day. Perhaps no other 
enterprise got into full peacetime pro- 
duction with such dispatch. The re- 
conversion involved complete tooling 
for such new products as supermetic 
refrigerator compressors, a full line of 
automatic gas water heaters, an ex- 
tensive range of gas all-year air con- 
ditioning equipment, In all, some 
6,500 machine tools, dies, jigs and 
fixtures, as well as complete worker 
training in new skills, were required. 

“You can do it better with gas.” 
might well be taken as a Servel pro- 
duction motto. An outstanding Servel 
achievement was the speedy restora- 
tion of its extensive oxy-acetylene 
welding facilities, largely inactive dur- 
ing the war period. 

Servel operates the longest convey- 
orized welding line on light-gauge 
tubing to be found anywhere in the 
world. Because of the currently grow- 
ing regard for welded tubular con- 
struction in many fields such as air- 
craft, marine, agricultural machinery 
and metal furniture, | propose to de- 


tail the convevorized 


oxy-acetvlene 





Servel Gas Welds 


66 HE future belongs to those who 








welding technique quite complete! 

To facilitate this article, W. 
Campbell, superintendent of Sery 
unit and water heater production; } 
C. Kaufman, general foreman of weld 
ing, and C. E. Deig, foreman of weld 
ing, gave me generously of their tim: 
These men are shown in Fig. 2 exami 
ing a UR-800 unit. Mr. Campbell ha: 
been 20 years with Servel, Mr. Kaui 
man 18 and Mr. Deig 15. Their Jon; 
experience working together is or 
of the company’s great 
strengths. 

Mr. Campbell, the superintendent , 
production, is a recognized weldins 
authority. During the war he acted 
as superintendent of the Servel wing 
plant, which produced complete wing: 
for the Republic P-47 fighter plan 
At one time he had 4,900 skille 
workers under his direction. 


product 


LEAKPROOF WELDS NECESSAR’ 


\s is well known, the Servel gas 
frigerator employs the absorption sys 
tem, which 
Energy 


has no moving parts 


is supplied by a small gas 
control Th 


chief components are the generator 


flame under automatic 
liquid heat exchanger. absorber, cor 
denser. heat 
These parts are Col 
nected by an intricate array of seam 
less tubing of many sizes and shapes 
with compound bends and contours 
The small amount of gas and liquid 
refrigerant hermetically sealed in th: 
unit is so proportioned that when heat 
is applied at the generator, cold is 
produced at the evaporator 

“The most essential factor to the 
uninterrupted operation of the unit 
Mr. Campbell pointed out. “is pern 
anent tightness of all joints. T! 
smallest leak will quickly lower th 
efficiency of the unit. stopping its a 
tion completely. This means that t! 
unit must not only be welded 
greatest care, but it must also be cat 
fully tested for leaks after weldin 
The fluids and gases under pressut 


rectifier. exchanger 


gas 


and evaporator. 


with 
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* PRODUCTION 


BY GERALD ELDRIDGE STEDMAN 


Gas Refrigerators 


nlude hydrogen gas, ammonia and 
water, so the system of testing must be 
such as to detect the most minute pin- 
hole.” 

Some 140 welds must be made in 
the assembly of a model UR-800 re- 
frigeration unit. Fig. 3, showing the 
many varied parts and tubes to be 
joined, gives a clear idea of the un- 
sual complexity of 
volved. 

Total number of parts per unit: 
1.149. 

Number of pieces of tubing: 54. 

Length of tubing: 108 ft 7 22/32 in. 


Welding rod required: 11% lb. 


weldments in- 
Some data of interest are: 


[he seamless steel tubing to be 
joined ranges from 14 to 484 in. OD 
ind from 12 to 17 gauge in wall thick- 
ness. The material roughly agrees 
vith SAE 1010 steel, having an analy- 
sis of carbon 0.16% max, manganese 
0.25-0.60% 
max, sulphur 


max, phosphorus 0.05% 
0.05% 


0.20% max and copper 0.15% max. 


max, silicon 


TuBiInc PRODUCTION 


After being severly cold worked on 
tube reducers, all of this tubing is 
bright annealed in a_ controlled-at- 
mosphere continuous electric furnace 
in order to eliminate scale formation 
ind to win a maximum tensile strength 
of 55,000 psi. This subcritical an- 
nealing imparts a nominal hardness 
on the order of 50 Rockwell B. Each 
Thereafter the 
tubing goes to extensive cutting, form- 
ing, bending, drilling, fabricating. 
cleaning and sandblast operations be- 
fore it is received by the welding de- 
partment. Servel has developed many 
special hairpin, pushing, rotary and 
circular bending techniques, all large- 
ly done without inside arbors. 

The welding rod used falls within 
the American Welding Society’s speci- 
fications as regard analysis. Two sizes 
ire used: 1/16 and 3/32 in. “Analysis 
alone is not sufficient to define the suit- 
able rod,” Mr. Kaufman informed me. 
“Freedom from all 


reduction is annealed. 


inclusions, gas 





Fig. 3—Some 140 welds must be made in order to form a complete Servel 


refrigeration unit. Above are the many varied parts and tubes to be welded 


Fig. 4—Part of the over 12,000 ft of acetylene and oxygen pipe lines servicing 
Servel’s welding department. There are 150 two-torch welding stations 
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Fig. 5—The mating halves of ab- 
sorber shells are quickly joined by 
submerged-are automatic welding 


bubbles and scale is vital to get leak- 
proof welds. The percentage of leaks 
found on our tests goes up immediately 
if a shipment of inferior rod is used. 
So critical is this that we have estab- 
lished unusually precise rod-receiving 
control,” 


ACETYLENE GENERATOR HOUSE 


In line with its progressive program 
for reconversion, Servel has installed a 
completely brick 
building to house acetylene generators. 
This contains a 


new windowless 
generator room ap- 
proximately 34 by 28 ft floor space 
with 14%-ft ceiling and a storage 
room approximately 30 by 28 ft with 
an 11%-ft ceiling. The storage room 
has a capacity of 192,500 lb of car- 
bide, the equivalent of five freight-car 
loads. This received in 
sealed containers and is unloaded from 
a freight car alongside the building. 
This brick structure has many safety 
features incorporated in its design. 
The construction of the building com- 
plies with the most stringent fire in- 
surance codes, and the roof is made to 
blow off in the event of an explosion. 
All of the electrical wiring is explosion- 


carbide is 


Fig. 6—Parts being assembled. This 
fixture will later be hung on an over- 
head conveyor line (see Fig. 7) 


proof. The floor of the storage room 
is 2 ft 9 in. higher than that of the 
generator room to forestall the hazard 
of water coming in contact with the 
carbide while it is in storage. Either 
wood or non-sparking material is used 
throughout the building. The carbide 
cans are handled with non-sparking 
hoists to avoid any possibility of an 
Any dust which might col- 
lect in the storage room is removed 


explosion. 


by periodic vacuum cleaning of the 
floor. The building is ventilated with 
gravity-type roof ventilators. 

The generator room was built large 
enough to house six stationary med- 
ium-pressure acetylene generators, but 
at present only four of these are in- 
stalled. 
of 500 tb per charge, a water capacity 
of 500 gallons and will generate 1,000 
cu ft of acetylene gas per hour at a 
maximum pressure of 15 
psi. Line is maintained at 
12 psi, and positive safety devices 
make sure that the maximum pressure 
of 15 psi is never exceeded. 


Each has a carbide capacity 


generator 
pressure 


The four generators are cycled so 
that three will be in use while one is 
being charged. Each generator forms 
113 cu ft of sludge per hour, which is 
drained into an outside sump. Auto- 
matic pumps force the sludge and 
water into three overhead tanks, each 
of 200 cu ft capacity. The sludge is 
allowed to settle and is then drained 
into “dumpster” trucks, which haul 


it away from the plant for disposal 
Prewar acetylene was supplied | 
two low-pressure, non-automatic ace) 







lene generators, the gas being store 
in a large storage tank of 2,000 cy 
capacity. In order to handle Seryel’, 
expanding production program, it wa 
found advisable to go to the mediy 








pressure acetylene set-up. The 
supplied through over 1% 
piping to the furthermost confines 
Servel’s 7l-acre plant. The 
acetylene pressure was approximate) 
but under 

new set-up the pressure is 12 psi 





miles 






torme 





9 oz gauge pressure, 









OXYGEN 





IN TANK TRUCKS 











To keep pace with the large-sea 





production of acetylene, liquid oxyg: 
is delivered by special tank truck fr: 
Indianapolis, these trucks being 

fect very large thermos bottles. The 























is some slight transit loss because 








trucks are self-evaporating in order 





keep the main liquid oxygen load su 
ficiently cold. 





“L'pon receipt, Mi: 
Campbell explained 1» me, “the oxyg 
is transferred to a reveiving tank a 









is evaporated from liquid to gas 
auxiliary tanks. 
the welding stations. 





It is then piped t 





Oxygen re 





sure is held at approximately 28 





as compared to a line pressure 





psi for acetylene.” 
A portion of the extensive sys 






of oxygen and acetylene pipe lines 
At present ther 





shown in Fig. 4. 
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- yse at the Servel welding depart- 
nent approximately 6,100 ft of acety- 
jne and 6,100 ft of oxygen pipe lines. 
Plans call for the addition of 2.100 ft 
io both lines. 


TRAINING GAS WELDORS 


On V-J day Mr. Kaufman opened a 
\0-station welding school, operating 
wo shifts a day. About 85% of the 
yainees were new employees who had 
not previously had welding experience. 
\fterwards returned veterans 
were trained. 
tion of our weldors with regard to 
eyesight and physical qualifications,” 
Mr. Kaufman told me. “The training 
period is four weeks, during which 


many 
““We make careful selec- 


each man receives a complete and gen- 
eral training in all types of welding. 
“In training weldors, bridging and 
penetration are emphasized. Weldors 
are first taught on scrap plate material. 
They are then put on simple subas- 
sembly welds and are given more com- 
plicated welds as they become more 
adept. Some of the better weldors are 
used for leaks 


welds previously made. 


repairing found in 

“During his apprentice period, each 
operator is usually assigned to a par- 
ticular weld. It is easy to keep a com- 
plete record of his work. This is done 
by the record of the leak testers. on par- 
ticular welds. by numerical identifica- 
tion.” 


There are now a total of 302 weldors 
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employed on the three subassembly 
and final assembly conveyor welding 
lines. There are also 100 assemblers 
and leak testers in the welding depart- 
ment. All types of vertical, horizontal, 
flat and overhead welding are used in 
the Servel conveyorized technique. A 
maximum amount of up welding is em- 
ployed to gain better penetration. 


SUBMERGED-ARC WELDING 


As shown by Fig. 5, Servel uses sub- 
merged-are electric welding to join 
the halves of the absorber shell. A 
special fixture was tooled to locate and 
clamp two mating parts. The work is 
then revolved to meet the welding arc 
while a granular flux is being fed 
The weld is thus 
submerged in an atmosphere that ex- 


through a spout. 


cludes oxygen and slows the cooling 
rate. Use of the same process has 
been proposed for the welding of the 
pressure chamber assembly. 

To return now to gas welding, there 
are 1,502 feet of overhead welding 
conveyor in the Servel welding de- 
partment and 150 hydraulic welding 
seals which serve two torches each. 
For maximum production, the con- 
veyor travels at the rate of about 74% 
ft per minute or 468 ft per hour. The 
varied components of the three chief 
(to be subsequently 


unit assemblies 


defined) are clamped into swivel 


hangers (see Fig. 6), which are spaced 


6 ft apart and suspended from ithe 














conveyor line as shown in Fig. 7. 
Operators with oxy-acetylene torches 


are stationed at regular intervals 
along the line and move with the con- 
veyor as they apply weld metal to the 
joints assigned to them. 


SUBASSEMBLY PropucTion LINES 


The unit subassemblies are laid out 
in three lines and tacked together on 
subassembly benches located at right 
angles to the conveyor line. “The 
three subassembly lines,” Mr. Deig ex- 
plained, “are: (1) the condenser and 
conveyorized subassembly 
welding line, (2) the evaporator and 
gas heat exchanger conveyorized weld- 
ing assembly line and (3) the gener- 
ator assembly line. The latter is a 
operation, facilitated 
by belt conveyor travel rather than 
overhead These various 
subassembly lines mate into the final 
welding conveyor assembly line, which 
then proceeds to the testing bays.” 

The weld involves 25 
parts in its tube and fin assembly and 
represents 22 finished welds with 22 
tack welds. Steps in the progression 
of the complex condenser and absorber 
assembly are shown by Figs. 8 and 9. 


absorber 


bench-welding 


conveyor. 


condenser 


EVAPORATOR AND GENERATOR 


The evaporator and gas heat ex- 
changer assembly involves 21 pieces, 
28 finished welds and two tack welds. 
The generator assembly involves 17 
parts, 30 finished welds and 12 tack 
The above number of parts 
excludes those not welded such as fins. 
disc, cups and plates. The variation 
of tack welds in Servel’s five models 
is from 28 to 43: of finished welds. 
53 to 69. Weights of units vary from 
129 lb. 


“One unit 


W elds. 


i8 to 
16 seconds or 78 
units per hour can be turned out,” 
Vir. Campbell particularized. “The 
time needed to execute a weld varies 


every 


according to its length, position and 
other factors. 

“Benefits from conveyorized weld- 
ing have been major. We have found 
welding excellently 
adapted to the conveyor system. Lost 


motion in stacking and handling sub- 


oxy-acetylene 


Fig. 7—Welding on one of the con- 
veyorized assembly lines. Weldors 
keep pace with their moving work 

























Fig. 8—Condenser and absorber as joined to the side 
rails. The pressure chamber, absorber pot assembly and 
tube connections will also be added to this subassembly 


assemblies has been entirely elimin- 
ated. The decline in the percentage of 
leaks —even though welding is accom- 
plished while the work is moving—-has 
quite Conveyor 
movement is not detrimental to quality 
of work; 


been astonishing. 
in fact, the quality and 
characteristics of finished welds have 
improved, along with the efficiency of 
operators, Of 


course the con, eyor 


movement must be regular and 


smooth.” 


very 


FIXTURES FOR TACKING 


Tacking tables are located along the 
conveyor line, starting at a point where 
the welding has been completed on the 
vas heat exchanger. Heavy fixtures 
are used to hold the parts of the evap- 
orator and gas heat exchanger as- 
sembly in proper alignment while they 
are being assembled. 

One technique used by Servel in the 
production of these fixtures seems un- 
usual. A sample of a particular unit 
will be carefully made up and used 
as a model to build the fixture. A 
steel plate about 5, in. thick and re- 
inforced by channel iron to prevent 
warping is used for the base of the 


18 


various locating V-blocks and saddles. 
The blocks and saddles are made from 
channel sawed to the 
length and shape; they are placed in 


iron desired 
position and welded to the base plate. 

“The varied subassemblies such as 
the evaporator and absorber assem- 
blies are placed on the conveyor,” Mr. 
Deig explained, “and ride to a point 
first subassembly 
tacking fixtures are located. Here each 
is removed for tacking, and a tack- 
welded subassembly is put in its place 


where the major 


on the empty swivel hanger of the 
The 


moves ahead to finish welding, which 


conveyor line. swivel hanger 
is divided among various operators. 
“At the end of the finish welding. 
the line joins the other subassemblies. 
The generator subassembly has moved 
through its bench-welding sequence by 
belt conveyor to this point, at which 
the evaporator and gas heat exchanger 
assembly and the condenser and ab- 
sorber subassembly also converge. 
“The subassembly lines run parallel 
to the conveyor and ride to the point 
where it makes a U-loop around the 
final assembly fixtures. The subassem- 
hlies are taken off for tacking and 


Fig. 9—Condenser and absorber subassembly completed 
by pressed-steel plates. Also shown are the generator, gas 


heat exchanger with connecting tubing and evaporator 






placed back on the conveyor for fina 
welding.” 


TESTING FoR LEAKS 


After a cooling shower, the unit is ig 
submitted to a safety pressure test ii d 
a sealed and fortified booth. This a 
rupture test is at 1,000 psi, far abo 
“The unit li 


is then tested six times under 800 ps 


normal operating pressures. 


pressure by applying a soap soluti 
to all joints.” Mr. added 
“If a is defective, bubbles wil 
form at the point of the leak. 
are then repaired and retested. Fir 


Kaufman 
weld 


Leaks 


ally, the completed unit is put through 
a straightening fixture to correct an) 
warpage that might be caused 


welding. 

After having passed Inspection, th 
unit is painted, tested again a 
charged with ammonia, water an 





It then goes to 
rack. where it is given a calorimeti - 
run-in test to measure the 


hydrogen gas. a test 
accuracy 0! 
its refrigerating capacity. Back on the 
conveyor, it toward final as 
sembly lines (Fig. 1) where, mat 
with the cabinet. it is packaged ar 
made ready for shipment. 


moves 
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BY WALTER J. BROOKING 


Director of Testing and Research, 
R. G. LeTourneau, Inc., Peoria, Ill. 


WELDING 
BULLDOZERS 


on an Assembly Line 


*% Part Two—A bulldozer was once considered to 


be a tailor-made piece of equipment, but no longer. 


They are now turned out on a mass-production 


basis. with 


every 








1 common peacetime construction 
tool, the bulldozer was found to be a 
highly efficient instrument of war. In 
order to accommodate the large orders 
placed for them, R. G. LeTourneau, 
Inc., had to develop, lay out, tool up 
and organize a special plant for pro- 
uction assembly of two different sizes. 
Last month Mr. Brooking discussed 
the general plan of operation of the 
velding assembly line and gave details 
of handling methods, forming and 
lame-cutting components, stock con- 
trol, set-up and positioning fixtures. 
The present and concluding install- 
ment gives additional welding details 
and also describes special machines 
that were built for machining, flame- 
cutting and flame-hardening 


THE EDITORS. 


opera- 


tions. 


Te main pushbeam structures—one 
for each side of the unit—were 
made in pairs in the “spinner” fixture 
shown in Fig. 11. This produced a 
right and a left member at the same 


time, took less floor space and made 





welding detail standardized. 





the balancing of the fixture easier than 
with the single members. Clamps. 
tapered wedges, pins and stops facili- 
tated set-up and removal and provided 
protection for premachined surfaces. 

The main body structure was set up 
and welded in another spinner fixture. 
Fig. 12 shows the means by which the 
premachined substructures and parts 
of the main body of the bulldozer bow] 
were positively located and firmly held 
during welding. 

Most of these fixtures were made so 
that one operator could do all of the 
welding on the structure. A team of 
two weldors was sometimes used on 
such units as the body structure, which 
involved several hours of welding. 

The work was so organized that the 
the 
took the parts from the rack, placed 


man who welded structure also 
them in the fixtures, tacked them to 
gether and completed the set-up work. 
He, therefore, was responsible for pro- 
viding as good a fit-up as possible in 
order to assure himself of the least 


loss of time in welding. 








Fig. 11—Both the right and left push- 

beam structures were made at the same 

time in the combination set-up and posi- 
tioning fixture shown above 


MACHINING SUBSTRUCTURES 


Many of the parts which went into 
the substructures required 
such simple machining operations as 
drilling. boring or punching holes, 
milling surfaces or turning and fac- 
ing parts. Almost all of this machin- 
ing was completed at the main plant 
as a part of the original cutting, dis- 
cussed in the first installment of this 
article. Sometimes, however, parts re- 
quired additional machining after they 
had been set up into substructures and 
welded together. This machining was 
done on standard machines when they 
were available and fitted to the char- 
acteristics of the job. Other work was 
completed in special machines. 

The heavy-duty semiautomatic lathe 
shown in Fig. 13 is one of a series 
of are-welded. semiautomatic lathes 
especially designed for the heavy-duty 
machining of forgings or welded struc- 
tures. The picture shows it performing 
the combined drilling and boring oper- 
ation required on one of the actuating 
devices for tilting the bulldozer body. 


original 
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Fig. 12—The, main bulldozer body was set up and welded in a spinner fixture. 
Most welds could be deposited in the downhand position or as horizontal 
fillets. A team of two weldors was sometimes used to speed the work 





Fig. 13—This heavy-duty, all-welded, semiautomatic lathe was built to pre- 
machine bulldozer parts and to machine the welded substructures 


The greatly increased number of 


bulldozers being produced required 
items be made in much 
larger quantities than ever before. 
One example was the pin for the 
sheave wheels over 


operated. 


that certain 


which the cables 


A separate sheave pin machining 
and heat-treating line was set up in the 


bulldozer plant. The two bottleneck 
operations in making sheave pins 
were: 

50 


(1) The drilling of the many oil 
holes and tapping them for grease fit- 
tings, and (2) the heat treatment of 
the sheave pins prior to the final 
grinding. 

A multiple-station automatic drilling 
machine of arc-welded construction 
(Fig. 14) was designed and produced 
to do the drilling and tapping job. This 
indexing machine eliminated much of 
the handling and effectively increased 
the production of pins with a marked 


reduction in labor, 
floor space. 

The heat-treating _ proble: 
solved with equal effectiveness by ; 
production of a special flame-hard, 
ing unit employing a pressure quench | 
(Fig. 15). This unit is also of al). | 
welded construction. It was desio 
and built within the plant to use 
fuel gas with the positive pressy 
quench fixtures, the latter being s 
in the right foreground of the pict 
It provided a considerable increase 
capacity for the heat treatment of ¢} 
pins, required less floor space and 
duced heat-treating costs. 


machiner 


rig. 14 
ion, th 
inuou! 


AUTOMATIC FLAME-CuTTiNe 

The production of the cutter ble 
for the bulldozer and the large numbe 
of spare blades which were orders 
with them presented another mass 
production problem. This was solved 
in part by an automatic flame-cuttins 
machine designed and fabricated by 
welding. The multiple-torch unit (Fig 
16) cut four blade tips simultaneous! 
(two sections with square cuts and tw 
with angle cuts), leaving one squar 
end and one angle-cut end on eac! 
finished tip. The operator had only t 
start the cut at the back edge of th 
blade, and the machine automatical! 
cut to the front of the blade and i 
dexed back to its original starting posi 
tion, free of the blade. The cut s 
tions were then removed, and the ha 
pulled forward for another cut. 

The problem of painting the great! 
increased number of blades and tips 
was solved by building a blade di 
painting unit. The 
brushes alone went a long way towar 
paying for this dipping machine ir 
few months. 


saving in paint 





Fig. 


CLEANING AND PAtntent 

The finished welded structures w 
delivered to the monorails discussed 
in the first part of this article a 
were thus transported from the wel 
ing department. They proceed 
through the metal-grit-blasting cle: 
ing process, stopped at the spatte 
drop (“berry”) removal and aci 
wash cleaning stages, and were the 
painted with a prime coat of oliv 
drab paint. Each of the component 
structures was cleaned, blasted, washed 
and prime-coated individually, bot! 
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ensure complete coverage and be- 
juse they lent themselves to more 
opvenient handling separately. 

fig. 17 shows the structures passing 
through the sandblast booth. A room- 
ll of structures was placed on the 
ails inside the sandblast chamber, and 
he doors were closed for the blasting 
rocess. Special attention was paid 
» see that all of the slag and loose 
vill scale were blasted from the welds. 
The units were then pushed on the 
monorail to the cleaning and washing 
wea between the sandblast booth door 


and the paint booth. The suspending 
bars for running the structures on the 
monorail were made of the proper 
length to allow all of the work in the 
blasting, washing, berry picking (spat- 
ter drop removal) and painting opera- 
tions to be done at the level most con- 
venient for the workmen. 

Fixtures made for the 
transportation of several of the smaller 
structures. The foreground of Fig. 18 
shows a rack for trunnion brackets 
which permits a group of small struc- 
tures to be processed all together with 


were also 


out the use of a large number of sus- 
pending hooks and individual pushing 
along the monorail. 

The design of the paint booth shown 
in Fig. 18 consisted of a water wash 
spray booth on the left side enclosed 
by a ceiling and a side wall. Two 
swinging doors at the exit end formed 
a closed booth and provided for an air 
draft into the water wash booth. 

As soon as the prime coat of olive 
drab paint had been applied, the units 
were pushed out of the paint booth 

(Continued on page 56) 


Fig. 14 (left)—-Automatic-indexing, multistage machine designed to drill and tap sheave wheel pins. Of are-welded construc- 

tion, this machine reduced investment, floor space and number of operations required. Fig. 15 (right)—This welded con- 

tinuous flame-hardening unit also increased the efficiency of sheave pin production. The individual pressure quenching units 
are shown in the right foreground. The unit was designed to use city gas for the fame-hardening operation 


Fig. 16 (left, below)—Production of bulldozer blades was increased 200% by this semiautomatic flame-cutting unit. Fig. 17 
(right, below)—Transportation to the sandblasting room was accomplished by pushing the units on the monorail 
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SEAM WELDING TURBOJET ELBOYs 


BY FRANK G. HARKINS, Resistance-Welding Engineer, Solar Aircraft Co., San Diego 


pe ammocavens of aircraft components 
found themselves during the war in 
the unenviable position of being re- 
quired to produce vast quantities of 
precision parts through a willing but 
relatively unskilled working force. Be- 
cause of the urgent requirements of the 
air forces, designers turned naturally 
to the resistance-welding processes. 
Here was the modern tool, the panacea 
which would break all the bottlenecks 
in industry! How well the challenge 
was met is familiar to all of us asso- 
ciated with the work. Many manufac- 
turers learned that resistance welding 
can mean the achievement of otherwise 
impossible production schedules. 

In the rush of wartime production 
many grave errors were made in the 
application of this superior tool. Ease 
and speed of production were the nat- 


Ee nme tewee eee see 


Application of seam welding 
to the inner elbow of the I-16 
jet engine reduced fabrica- 
tion time from 19.4 minutes 
to 75 seconds per part and 


entirely eliminated rejections 





due to warpage. 








ural sequel to installation of spot, 
seam, or flash welder, but often small 
plant operators (and some large ones) 
were unaware of the essential quali- 
fications and controls peculiar to these 
processes. Strict specifications were 






the Ordnance Department’s safegya, 
against unwittingly faulty workma 
ship. Although the rigidity of the 
specifications seemed to add unneces. 
sary burdens to the welding engines, 
probably this code has done much ty 
stabilize a phase of industry which had 
been hit-or-miss since its invention }) 


Elihu Thomson in 1886. 
Jet ENGINE ARRIVES 


Suitably controlled resistance weld 
ing had been accepted as a high-qual 


ity process for structural applications 


by the time the jet engine was devel 
oped. The first American jet-propul 
sion engine—-now known as the turbo 
jet—was built by General Electric a 


West Lynn. Mass., in the early part o! 
1942. Fig. 1 shows the chief compo.‘ 


Fig. 1—Cutaway view of the I-16 turbojet engine. The hot gases drive the turbine which operates the air compressor 


Figo 
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vats of a G-E type 1-16 jet engine. 
r j; js interesting to note the turbojet 
/ gine differs from the rocket in that 
he former Carries an air Compressor 
‘om which the compressed air is dis- 
ributed into the combustion chambers. 
{pproximately two-thirds of the avail- 
ible power of the engine is used in 
supplying the energy for turning the 
compressor. The rocket carries its oxy- 
yn in tanks or chemical compounds. 
Because of the high strength re- 
quired at high temperatures, special 
aloys had to be developed for jet 
n by engines, and these were, for the most 

part, extremely difficult materials to 

weld. The use of resistance-welding 

processes was still further restricted 

by the complicated shapes of the parts 
veld. MM i. be fabricated. By exercising imagi- 
Jual. sation and ingenuity, however, the 
10ns HM welding engineer could often produce 
vel. ME, satisfactory part, and usually in 
pul MM shout one-tenth the time that was re- 










tbo- HM quired for other processes. While cost 
’ a Hl was a consideration secondary to the 
tof BM urgent need for production, the mone- 
P° @ tary savings were often impressive. 


Fig. 3—Schematic view of I-16 tur- 

hojet engine showing successive 

conditions of ram air, compressed 
air, combustion and exhaust 


Val 


“a 
mee ir 
eee Rama 


A typical turbojet engine part is 
illustrated in Fig. 2. This is the inner 
elbow of the I-16 jet engine. Its fune- 
tion is to conduct the gases from the 
combustion chambers through the noz- 
zle diaphragm where they impinge 
upon the turbine wheel and supply the 
energy that turns the shaft of the air 
compressor. After passing through the 
turbine wheel, the gases enter the tail- 
pipe, where the pressure drops. The 
pressure differential between the com- 
bustion chamber and the end of the 
tailpipe provides the thrust for the 
operation of the airplane, as is shown 
in the schematic diagram (Fig. 3). 

There are ten elbows used on this 
engine, and they are made of Type 347 
stainless steel 0.025 in. thick. The 
original design called for atomic-hy- 
drogen hand welding. The complete 
atomic-hydrogen operation, including 
positioning, tacking and welding, re- 
quired 19.4 minutes per part plus addi- 
tional processing to remove oxidation 
and scale. Rejections due to warpage 
were high (about 18%). It was de- 
cided to try seam welding. 


ee Cornpressed air 
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Seam welding was made possible by 
using two gooseneck lower horns (one 
inside and one out) made from bronze 
castings at a cost of $210. A %-in. 
lap is provided between the half stamp- 
ings that make up the complete elbow. 
The parts are positioned and spot 
tacked in a fixture and then taken out 
of the fixture for seam welding at 40 
in. per minute. The total fabrication 
time is 75 seconds per part, and rejec- 
tions due to warpage are entirely elim- 
inated. The ratio between the two 





Courtesy, Taylor-Winfield Corp. 


Fig. 2—The roll-welded inner elbow 
conducts gases to the turbine wheel 











ee Combustion 


Courtesy, Aviation 
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processes is thus 15 to 1 in favor of 
the resistance-welding technique. 


Wetpinc INsipe SEAM 


Fig. 4 shows the machine as set up 
for welding the inside seam. To clear 
the current-carrying shunt of the top 
electrode, it was necessary to extend 
the upper electrode and the lower horn 
about six inches to the left of the cen- 
terline of the machine. The radius of 
the inside seam of the part is so small 
that the diameter of the top electrode 
can be only 2 in. The length of the 
stroke of the air cylinder on this ma- 
chine is 4 in., so it was necessary to 
raise the lower horn to bring the elec- 
trodes together. How this was done 
appears in Fig. 4. 

Another problem was introduced by 
the use of the small-diameter upper 
electrode. On this machine the top 





Fig. 4—Machine set-up for seam welding of the inside seam 


wheel is the driving wheel. The equip- 
ment is designed for operation with 
an 8-in. diameter top wheel and a 
welding speed range of 25 to 75 in. per 
minute. Reducing the drive wheel 
from 8 to 2 in. reduced the welding 
speed from 75 in. per minute to about 
18 in. per minute. Changing the pulley 
ratio on the Reeves drive increased the 
speed to 40 in. per minute, which is 
about as fast as the operator is able to 


34 


guide the work through the machine. 

Fig. 5 shows the welding of this 
inside seam. Because of the large 
diameter on one end of the elbow, it is 
possible to make a continuous weld 
over the length of the seam instead of 
working from the center to each end. 


Wewtpinc OuTeR SEAM 


Fig. 6 illustrates the machine set- 
up for welding the outer seam, a fairly 
straightforward application employing 
the standard 8-in. diameter wheel top 
electrode. 

The actual welding operation on the 
outer seam is shown in Fig. 7. It is not 
possible to make a continuous seam in 
one operation.* The seam is started in 
the center and carried to the outer 
edge, then the part is turned around. 
slipped over the horn and welded out 
to the other edge. The following ma- 


Courtesy, Taylor-Winfield Corp. 


chine constants have been established: 

Machine: 200 kva; time cycle; 3 
on, 2 off; pressure: 800 lb; welding 
speed: 40 in. per minute; electrodes: 
material—Class III; diameter—top: 
8 in. (for outside seam) ; 2 in. (for in- 
side seam); bottom: 2 in.; width: 
1% in. with 3 in. radius of dome; heat 
setting: 45% corresponding to approx- 
imately 8.900 amp: transformer: low 


tap. 
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Fig. 6—An electrode wheel of standard 
8-in. diam is used for the outer seam 
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Courtesy, Taylor-Winfield Cor 

Fig. 5—Welding the inner seam of 

the elbow. Note the small-diameter 
electrode wheel (2 in.) 


The outer elbow adapter assembl) 
illustrated in Fig. 8, is also an unusual 
fabrication. The function of this part 
is to conduct air from the compressor 
into the combustion chamber and t 
support the inner elbow assembly. The 
elbow part of this assembly is mad 
of Type 347 stainless steel 0.063 in 
thick. The adapter section is Type 347 
stainless steel 0.025 in. thick. Fo 


merly, the eyeletted seam on_ this 











sembly was made by the atomic- 
hydrogen process, requiring 40 min- 
utes per part with the usual difficulties 
of poor fit, rigid tolerance, and high 
rejections due to warpage. The se- 
quence of operations with atomic hy- 
drogen is: position back and front sec- 
tion in welding fixture, tack and weld 
adapter section, position 0.063-in. el- 
bow through adapter in fixture, peen 
fange to fit elbow, spot tack, atomic 
weld. 

It seemed practically impossible to 
attempt to roll weld the eyeletted seam 
because the back of the adapter inter- 
fered with the lower horn of the weld- 


ing machine. However. study of the 


Fig. 8 —Roll-welded outer 


elbow adapter assembly 


assembly revealed that if the elbow 
were assembled to the eyeletted half 
stamping the seam-welded assembly 
could be made on a standard machine, 
with standard tooling, before assem- 
bling the adapter. Thus the operational 
sequence was: position elbow and front 
of adapter in fixture, spot tack with 
portable gun, roll weld, position back 
and front of adapter in fixture, spot 
tack and weld. The time saving was 
3834 minutes per part. 

This example illustrates a frequent 
experience of the welding engineer: 
that where it may not be possible to 
substitute machine welding for hand 
welding in a given operation sequence. 


Courtesy, Taylor 
Winpetd Corjp 


Fig. 7—Close-up of 
welding operation 
on outer seam 


the entire sequence may be revised to 

permit the more efficient method. 
There are many other instances of 

resistance - welding applications to 


other components of this newest type 
of aircraft engine. Among them are 
a change on the turbine wheel housing 
resulting in a saving of almost $100 
per part. On the tailpipe, nearly 1,500 
in. of resistance welding is performed 
in less than an hour. 


Meets Riciw TOLERANCES 


Fig. 9 illustrates assembly of the 
adapters and elbows to the turbine 
wheel Specifications are 
rigid: there must be no leakage at 45 
psi hydraulic pressure under indi- 
vidual and collective test. An example 
of the dimensional tolerances is the 
illustrated turbine housing, which is 
19.752 in. + 0.002 in. It is doubtful 
if any other process than resistance 
welding could be used because of the 
heat shrinkage and warpage which 
accompany, to a much greater extent. 
the use of gas or are welding. 


housing. 


Fig. 9—Ring and elbow assembly. Each of these ten seam- 
welded elbows is compelled to meet a 0.002-in. tolerance 
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WELDING BULLDOZERS 


(Continued from page 51) 





and allowed to dry until they could 
be handled without damage to the 


paint covering. 
ASSEMBLY OPERATIONS 


When the paint was dry, the struc- 
tures outside of the paint booth were 
switched onto one of the exit tracks 
of the monorail and were either taken 
to one of the several assembly stations 


or were shifted out of doors for tem- 
porary storage pending the arrival of 
the tractors upon which they were to 
be mounted. 

Normally, the component structures 
of an assembly were taken from the 
monorail and stored in small racks 
adjacent to an assembly station such 
as shown in Fig. 19. A tractor was 
driven in, and the power control unit 
(brought from the main factory) was 
mounted, The assembly process was 
carried out under a jib crane by a 
crew of two men, who worked accord- 
schedule of 


ing to an_ established 


operations. 


Fig. 18—After blasting, washing and spatter-drop removal, these small struc- 
tures were moved as groups to the paint booth to receive prime coats 





Fig. 19—Most units were assembled immediately after painting at one of the 
five stations. Power testing and final painting followed immediately 
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The moving parts, 


bolts. 





nuts, 1 


screws, small parts and small acces! 


sories were delivered from the Darts 
room prior to the beginning of 4, 
assembly process. 

Several such assembly stations y, 
available in the layout, and each a 
sembly crew had its own little assey 
bly pushcart (Fig. 19, by the jib crap, 
post) on which were kept tools, sony 
small parts, fittings and work orders 
All of the moving parts and adjust 
ments were tried out under power of 
the tractor to ensure the proper as 
sembly and adjustment of the unit 
the assembly station. 


FINAL PAINTING AND SHIPMEN 


The tractor with its bulldozer s 
porting structures and power cont 


unit was driven from the 


assem! 


station to the area immediately befo, 


a second paint booth. Here the gr: 
dust and other foreign materials wh 
had accumulated during the assen 
process were washed away in prepa 


tion for the final painting process. Th 


unit was then driven in under its 


power, to the final paint booth, wher 


the olive drab green cover coat 


l 


| 


applied by spraying. While the unit 


was still in the booth. identificati 


data together with certain weights 
numbers, etc., were stencilled upon it 


The bulldozer was then driven und 
its own power out of the plant and 1 
the temporary storage dock, where tl 
paint was allowed to dry thoroug! 
Final processing operations inclu 
ed the spraying of all of the mo 


parts with rust-inhibiting material, th 


processing of the cables, tilt cont 
mechanism and 
moving parts, and the final rust preve 
tion and machine conditioning giv 


power control 


to the tractor and power control unit 
Car loading was done on the sam 


track, adjacent to the bulldozer plar 
that the incoming carloads of tract 
arrived on. 
was done by means of a ramp whi 


Loading and unload 


reached a height level with the flatca 


bottom. The bulldozers were then cal 


ried to their final destination at » 
military depot or port of embarkati 


Cleveland-Tungsten Buys 
General Tungsten Co. 
CLEVELAND-Tune¢sTEN, INc., Cleveland 
sidiary of the Molybdenum Cor; 
America, has purchased General Tun 
Manufacturing Co., Inc., Union City, \ 


















WILL HELP YOU 
© improve Workmanship 








@ Increase Production 
@ Reduce Costs 


AUTHENTIC INFORMATION 
FOR EXPERIENCED WELDORS 
AS WELL AS BEGINNERS 


“How to Clean Welds” will help you teach appren- 
tices the right methods first, and give experienced 
weldors welcome suggestions on short-cuts that 

















On AU Phases 
Weld Cleaning 


1 Importance of Weld Cieaning. 













save their time. It will help you prevent mistakes 
Harmful effects of dirty welds. 





.s that waste metal and require rewelding and con- 
2 Mathede 4f Glenning Welds. eis sequent delays. Send for a copy today! 








Hammer and brush grinding, chemicals. ee 






How to Clean Arc and Gas Welds. 
Ferrous, Non-ferrous, bronze, light 
metals. 

















a Tests of a Clean Weld. Co. \ 
Se ibuting 
: 4 Visual, chemical. nufacturing & Distr o 9% IWlinols \ 
Chicage “4 46th street, Chicas af 
& Cleaning Before, During, and After 1928 West Clean Welds. \ 





Welding. 


“How to 
s of 
New and old techniques. cople 





) 






Please send | 






Effect of Rust, Oil, and Dirt on Welds. 
Importance of pre-weld cleaning. 










4 7 Cleaning Subsequent Beads, Fillets, wy. es 
- Grooves. en 
im The right way to handle these opera- \ iil 






tions to thoroughly remove slag. 
% ee § “= gigs 3 


CAcaun Welds Mean § ound Welds - Ladting Satilactiou 
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~~ R METAL PROBLEMS 


{ SHOW 


ATLANTIC CITY MUNICIPAL AUDITORIUM— NOV. 18 - 22 


— Chances are, you will quickly spot the answer to your 
production problem of the moment at that great Fall gather- 
ing of metal men and metal ideas—the 28th National 
Metal Congress and Exposition, Atlantic City Municipal 
Auditorium, November 18 to 22. 


For at this big annual event, the missing ideas quickly fall 
into place. More than 300 manufacturers of metals, ma- 
chinery, and processes will display their latest and most 
timely production ideas for your convenient inspection. Prac- 
tically all exhibit spaces in the vast Auditorium and Exhibit 
Hall have been reserved. Industry will concentrate its latest 
developments for you in Atlantic City. 


And if you don't see your idea in operation in the Exposition, 
you may hear it explained in one or more of the technical 
sessions presented by the four great national societies 
listed below. Never have so many papers and lectures been 
scheduled during a single Metal Congress. More than a 
hundred papers will be presented, dealing with metals, 
heat treatment, welding, cutting and various processing 
and fabricating techniques developed during the wer years. 


So plan to attend this Atlantic City Metal Show — mark your 
calendar now for November 18 - 22, Monday thru Friday. 
lf you haven't made hotel reservations, do it today — write 
Housing Bureau, National Metal Exposition, 16 Central Pier, 
Atlantic City. 


ATTENTION MANUFACTURERS — 


A few good exhibit locations are still available. If you have a produc! 
to introduce — a metal industry market to cultivate, wire or phone for 
space detoils to W. H. Eisenman, 7301 Euclid Avenue, Cleveland — 
Phone Endicott 1910. 


NATIONAL METAL CONGRESS 
ann EXPOSITION 


Sponsored by the American Society for Metals 


in cooperation with 
The American Welding Seciety . . . The Iron and Steel 
and Institute of Metals Divisions of the American Institute 
ef Mining and Metallurgical Engineers . . . American 
Industrial Radium and X-Ray Society. 
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18 Welds Made 
at One Stroke 





HUGE new multiple spot welder, 
one of the largest of its type in 
aistence today, has been built by Na- 
‘ional Electric Welding Machines Co., 
Ray City. Mich.. to weld stiffeners to 












Any number of welds, up to 48, may 
be made at a single stroke on this 
multiple spot welder installed at 
Pullman-Standard’s Chicago plant 














the interiors of car sides at the Chi- 
ago car works plant of the Pullman- 
Standard Car Mfg. Co. A stiffener is 
a sheet of light-gauge corrugated metal 
which is welded inside the walls of the 
car to lend strength and smoothness, 
much on the same principle as the 
corrugation on the interior of a card-|_ 
board box. The principle of applying | 
multiple spot welding to this work was 
developed during the war period. 
Use of the new spot welder will in- 

crease production in the = 

| 

| 





























about 300% over present processes. 
say Pullman-Standard engineers. In 
operation, a metal bed or table 30 ft 
long by 10 ft wide travels beneath a 
battery of 48 stationary welding elec- 
trodes. The work is laid flat on the 
top of the table, which has been 
covered with a copper plate to serve jj 
as the lower electrode. The bed 
moves slowly beneath the row of upper | 
electrodes, stopping at predetermined | 
intervals. Whenever the table stops, 


sURDOX 
th ore : a 
icine decease Tae EXTRA-ELE= -FLEX 
te 


trodes then lift up, and the table moves 9) 
on to the next welding position. ie 

A unique electric-eye arrangement Jy 
renders the entire operation automatic. 
Two rows of small holes are drilled 
about 44 in. apart along one side of J 
the bed, and a beam of light is directed 
through these holes from beneath. If 
the beam is allowed to strike a photo- | 
electric cell above the holes, the cir- 7 
cuit is completed. Relays then operate 
to stop the table, lower the electrodes. 
make the weld, lift the electrodes and § 
start the table moving again. The 
table continues its travel until another 
open hole passes over the light ray 
to begin the cycle anew. 

The various welding positions are 
preset by dropping loose rivets to) 
block the holes that are not needed in § 
the particular operation. 























welding cable 




























The Burdett Oxygen Co. 
3304 Lakeside Ave., Cleveland, 0. 


C) Please send copy of free 64-page catalog. 
i abies i chiiess-+ussaie ovcho<iesebéabsieggialbelgen aaa 
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RADIANT HEATING 


(Continued from page 43) 





cated in the field by using manual oxy- 
acetylene welding to connect the short- 
er sections of 114-in. pipe. Arc weld- 
ing is then called upon to join the long 
laterals with the 2-in. headers, 

Less common is another type of 
urid (Fig. 2) using long 2-in. headers 
(140 ft) and short 1'4-in. laterals (20 
ft). This was the type of construction 
originally planned, but difficulties en- 
countered in the cutting of the 2-in. 
pipe necessitated substitution of the 
type of grid shown in Fig. 1. 

The grid construction offers many 
advantages. It permits future changes 
in floor arrangements and foundations 
because new headers can be installed 
as needed around the new foundations. 
It makes possible the mass production 
of headers and laterals, whereas the 
coil-type construction necessitates a 
tailor-made cutting, fitting and bend- 
ing job for each loop. Finally, grid 
construction permits the use of ran- 
dom lengtlis of pipe—a considerable 
economy. 


CoILs AND COMBINATIONS 


Nearly all of the remaining 20% 
of the wrought-iron piping on the 
ground floor consists of a combination 
of grid and continuous coil. This is 
well exemplified by Fig. 3. Headers 
were introduced into the continuous 
coil construction in order to: (1) re- 
duce resistance to flow where it was 
too great for the capacity of the pumps 
and (2) guard against future changes 
in floor arrangement and founda‘ions. 


60 


Fig. 6—Copper tub- 
ing on the ceiling of 
the second floor, 
south office build- 
ing. Note how the 
distances between 
loops decrease 
toward outside wall 


The effect of using headers in a con- 
tinuous coil panel is to break it up into 
two or three smaller coil circuits. 

Necessity also played its part in the 
use of the combination systems since 
the company was able to procure pipe 
suitable for coil constructions when it 
could not obtain pipe for the grid 
laterals. 

One single continuous coil without 
headers (Fig. 4) was designed and 
built for purely experimental reasons. 
The floor area concerned is near a 
large furnace in which the heat will 
exceed 1,600 F. By circulating un- 
heated water throughout the 2-in. pip- 
ing of this large coil, company en- 
gineers plan to measure the rate of 
heat transfer through the concrete 
slab. 

Altogether, there are 40 miles of 
wrought-iron piping, and around 12.- 
000 welded joints were needed to com- 
plete the installation. None of these 
welds have been buried and forgotten. 
Blueprints filed in the company’s of- 
fices show the exact location of every 
weld, every bend, every header and 
every lateral in the entire plant. This 
engineering forethought will add much 
to the ease with which future studies 
can be made and future changes in 
plant layout effected. 

Bunpy TusBinc INSTALLATIONS 

\ll of the heating installation on the 
mezzanine floor (Fig. 5) is of Bundy 
t bing, a material formed of sheet steel 
clad on either side with a thin copper 
coating. This material is, in general, 
bent and joined like copper tubing, 
though it is somewhat easier to handle. 
It was chosen because it was ihe only 





tubing available that would fy int 
the reduced thickness of the concre, 
constituting the mezzanine floorin, 
All of the Bundy tubing used oy th 
mezzanine is of 5/8-in. OD with a wall 
thickness of 0.049 in. The installatio, 
is a grid-type construction, with co 
ter-to-center distances spaced from | 
to 12 in., depending upon the esting) 
ed rate of heat loss. 

Bundy tubing was also embedded j) 
the ceiling of the entrance lobby of thy 
south office building to provide a 
added concentration of heat at th, 
glass exposure. Here a coil-type instal 
lation was made. Altogether, some &. 
000 lineal feet of this material wer, 
employed, necessitating approximateh 
900 joints—all made by the oxy-acety 
lene method. 

For the first floor office flooring 
wrought-iron grid construction was 
used, In the ceiling of these first floo: 
offices, an auxiliary wrought-iron su 
face was installed at the outside ex 
posures to add radiating surface at th 
windows of the second floor and fo 
the ceiling of the first floor. 


Copper CerLinc Corrs 


The office area heating was con 
pleted by the installation of copper 
coils in the ceilings of second floor of 
fices. The bulk of the 25,000 ft ol 
copper tubing used in these ceiling 
installations is of 4%4-in. OD (nominal 
3/8 in.). The tubing was formed in a 
wooden jig into a series of loops wit! 
center-to-center distances varying fron 
1 in. at the outside exposure, to 5 in. 
to 6 in., to 8 in. and finally to 10 in 
the required concentration of radiant 
surface decreasing as the distance in 
creases from the outer wall. 

Between 12,000 and 13,000 joints 
had to be brazed in the formation of 
the copper ceiling coils. All of thes 
joints were made by oxy-acetylent 
brazing, using an alloy (melting poin! 
1,300 F) containing about 15% silver 
80% copper and 5% phosphorus 
After brazing, the joints were annealed 
in order to draw the hardness. 

The coil shown in Fig. 
been installed on the “scratch” coal 
of plaster. With the copper loops wire¢ 
in place on the ceiling. a ‘4-in 
“brown” coat and then about 42 m 
of acoustical plaster will be laid & 
completely cover the coil, just as th 
wrought-iron grids and coils are buried 
in the concrete floor slabs 
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Metal & Thermit Corporation 
120 Broadway 
New York 5, N. Y. 


Please send my copy of Thermit Welding Booklet. 


eta agiprneecerpnereenetcernnienienncenenamsteeieiatnemnneiaaniiniltitint 
Position 
Company. 


EE eRe eek ete iy nt ne had 











* CONSTRUCTION 





Building a 300-Ton Welded Trailer 


BY C. W. LYTTON 
Sales Engineer, 
Lincoln Electric Co., Franklin, Pa. 


a story of how welding was used 
to build a giant 64-wheel trailer 
carrying a load of 300 tons can now 
be told. Faced with the transportation 
of heavy equipment to be used in an 
important military project in a west- 
ern desert, the United States Army 
ordered one trailer which would be 
capable of carrying a 300-ton load for 
a distance of 30 miles. The Rogers 
Brothers Corp., a pioneer trailer manu- 
facturer of Albion, Pa., was selected 
to build the trailer. 

The finished job is pictured in Fig. 
1, and a close-up of the main frame in 
Fig. 2. The trailer measured more 
than 39 feet long by nearly 17 feet 
wide and weighed 75 tons. It was 
designed and built in 30 days. This 
record-breaking time resulted largely 
from the use of arc-welded construc- 
tion, which, by the way, has been the 
standard practice in all trailer con- 
struction by Rogers Brothers in re- 
cent years. 

The main frame was constructed 
from 14 by 144 in. by 103-lb Mayari 
beams while the supplementary mem- 
bers were 12 by 12 in. by 72-lb 
Mayari beams. In preparation for 
welding, all joints were ground and 
beveled. The frame was then as- 
sembled, squared up and tack welded 
before final joining. 

Equipped with 64 wheels (eight 
rows with eight wheels in a row), the 
trailer was built in sections so that it 
could be loaded on railroad flatcars 
for shipment to the scene of opera- 
tion as it was too large to transport 
on street or highway. Steel beams 25 
feet long were mounted on the trailer 
to support its important military load 
on the 30-mile trip. The journey, it is 
interesting to note, was made at a 
speed of only 3 miles per hour over 
a crude sandy road in the desert. 


62 





Faced with the transportation of an important load of military 
supplies over a crude sandy road in a western desert, the U.S 
Army ordered a 300-ton, 64-wheel trailer. It was built in 30 


days—thanks to welded construction! 





Fig. 1—The 64-wheel, 300-ton welded trailer built by Rogers Brothers Corp.., 
Albion, Pa. Note the two 25-foot steel beams which supported the load 


Fig. 2—A close-up of welded construction in the trailer’s main frame 
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Punch press frame repair-welded with 52 lb. of 43” Tobin 
Bronze by the Sutton-Garten Company. Indianapolis, Ind 


oe 


WELDING RODS 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., 

iy New Toronto, Ont. 
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As oo» With — 


TOBIN BRONZE 


HEN this punch press frame 
fractured, Tobin Bronze* re- 
pair welding saved months of de- 
lay...and the purchase of a new 
frame. 

The Sutton-Garten Company of Indian- 
apolis, using 52 lb. of 34” Tobin Bronze 
Welding Rod, did the job in two days... 
one for preparation, one for welding. The - 
press was out of service only four days. 

Low-temperature bronze repair welding 
has become the generally accepted method 
for reclaiming worn, fractured, or broken 
equipment. This method... applicable to 
cast iron, steel, malleable iron or copper 
alloys...is also widely used for building 
up worn surfaces. 

For detailed information on Anaconda 
Welding Rods, including Tobin Bronze 
and “997” (Low Fuming),. write for Pub- 
lication B-13. e201 


*Reg. U.S. Pat. OF 























The Technical Slant 








“I will study and read, and some day 


Manual on Aluminum Welding 


Weiping ALtuminum. Published by Rey- 
nolds Metal Co., Louisville 1, Ky., 1946. 
Paper, spiral bound; 6x9 in., 88 pages. 
Price $1. 

This concise volume presents a com- 
prehensive resumé of the latest practices 
and recommendations for the joining of 
aluminum by gas welding, are welding, 
resistance welding, brazing and soldering. 

The book begins by considering the weld- 
ability of the more widely used aluminum 
alloys, including also heat-treatable alloys 
and aluminum castings. The discussion is 
carried on into the gas welding of aluminum 
alloys and covers such topics as edge 
preparation, cleaning, preheating, type of 
flame, welding rods and fluxes, welding 
techniques. 

The arec-welding section covers the pro- 
cesses of metal-arc welding, carbon-arc 
welding, atomic-hydrogen welding and inert- 
gas-shielded welding. Specific information is 
presented regarding filler metal, the manner 
of striking the arc, electrode angles, electrode 
motion, automatic welding, etc. 

Resistance welding, the most widely used 
process, is broken down into several sec- 
tions. Spot welding, for instance, is con- 
sidered from the standpoints of conventional 
a-c, electromagnetic stored-energy, electro- 
static stored-energy and storage-battery weld- 
ing methods. Data are also presented on 
seam and flash welding, and much general 
information is given on preweld cleaning, 
tip pick-up, where to look for trouble, etc. 

Furnace and torch brazing, soldering, weld 
inspection, metallurgy of welds are cover- 
ed in later sections of the manual. Then 
comes an appendix, which includes seven 
large tables packed with such information 
as “Torch Welding Data for Aluminum of 
Various Thicknesses,” “Welding Rod Sizes 
for Various Thicknesses of Sheet” and 
similar information for arc-welding elec- 
trodes and machine settings for resistance 
welding. The final two pages before the in- 
dex explain the metallurgy of a typical 
spot weld, illustrating the various types of 
structures that will be encountered. 


Ww 


Inspection Handbook 


Inspection HAaNpBooK FoR Merat-Arc 
Wewpinc. Published by American Welding 
Society, New York City, 1945. Paper, 6x9 
in., 156 pages. Price $1.50. 

This most complete and authoritative 
manual started as an emergency standard 
developed for use of the Ordnance Depart- 
ment during the war. Originally intended 
as a training test, it was distributed widely 
to government inspection agencies as well 
as to training centers. Even though the 


o4 


my time will come”—Abraham Lincoln 


basic text was written with special refer- 
ence to ordnance specifications, the ma- 
terial covered is equally applicable to other 
welding applications. For this reason, AWS 
decided to release the book for the benefit 
of the peacetime inspector. 

As now published, the handbook contains 
sections on welding procedure and the 
qualification of weldors, but the major por- 
tion of the text is devoted to inspection 
methods and test procedures, including 
chemical and metallographic tests as well 
as mechanical tests for both base and weld 


metal. Other sections cover visual inspec- , 


tion, the use of appearance standards, mag- 
netic-particle inspection and radiography. 
Each of these sections is well illustrated 
by means of sketches and photographs, as 
is also the portion devoted to weld defects 
and their possible causes. 

A virtual “must” for welding inspectors, 
the Inspection Handbook will also be 
found to be of value by many who are less 
closely interested in welding inspection and 
its related problems. 


* Ss 


Welding of Castings 


Tue METALLURGY or Sree. Castines. By 
C. W. Briggs. Published by McGraw-Hill 
Book Co., New York City, 1946. Cloth, 6x9 
in., 633 pages. Price $6.50. 

Mr. Briggs, who is technical-and re- 
search director of the Steel Founders’ So- 
ciety of America, has developed a single- 
volume reference of present-day methods of 
technical and industrial control in the pro- 
duction of steel castings. “The Metallurgy 
of Steel Castings” will be found to be an 
excellent reference book containing an up- 
to-the-minute account of the metallurgical 
problems, their solutions and recent research 
as applied to the steel casting field. 

Much of the test material was first pre- 
sented in lecture form before meetings of 
technical and operating men in the steel 
industry. The book, however, has not been 
prepared solely for technical men but has 
been written in a manner that will be 
readily understood by operating men, work- 
ers and apprentices in the steel casting 
industry as well as by those who buy or 
design castings. 

The book describes in detail every proc- 
ess used in the manufacture of high-quality 
steel castings from basic open hearth, basic 
electric, acid open hearth, acid converter 
and acid electric steel. There are other 
chapters on heat treating, metallography, 
ete. 

Of special interest to readers of Tue 
Wetpine Encineer is the 49-page chapter 
on the welding of castings. This discusses 
the various processes available to weld cast- 








ings, the weldability of materiais, prepa 
tions for welding, electrodes and filler mj 
welding techniques, locating and repair, 
defects, heat treatment of welds and 4 

tallurgical changes which result fp. 
welding. The chapter closes with a leng 
bibliography dealing with the welding , 
castings. 


wv 


Revised Building Code 


STanpARD Cope ror Arc AND Gas Wey, 
IN Bumpinc Construction (D1.0-46), Py; 
lished by American Welding Society, Ne 
York City, 1946. Paper, 6x9 in., 68 page; 
Price 50c. 

A 1946 edition of the “Standard Code {y, 
Are and Gas Welding in Building Cy 
struction” has just been published to » 
place the 1941 (tentative) edition. This 
code. in its earlier editions has been wideh 
adopted by municipalities for the admi: 
istration of welded constructions under thei: 
jurisdictions. The new edition embodie: 
revisions that are based on experience 
the recent applications of welding to stru 
tural fabrication as well as on further r 
search investigation. 

The section on design now provides fo 
increased allowable weld unit stresses equa 
to those allowed for the steel being welded 
Among the other sections revised are thos 
on filler metal, workmanship, inspection 
qualification of welding operators and pro 
cedures. 


Surface Tension Phenomena 


Surrace Active Acents. By C. B. F. Young 
and K. N. Coons. Published by Chemica 
Publishing Co., Brooklyn, 1946. Cloth, 6x9 
in., 381 pages. Price $6. 

This subject is of interest to the welding 
industry because of its effects upon brazing 
and soldering fluxes. The authors discus: 
the theoretical aspects of surface tension 
and its applications in various industria 
fields. They have endeavored to present use 
ful information concerning the origin, execu 
tion and utilization of surface tension phe 
nomena in the hope that transfer of know! 
edge from one field to another may hel 
to ease the work of the research or indus 
trial worker. The conclusions they draw 
are based on their own research as well 
as on the experiments of others in various 
industries. 

The closing chapters are devoted to the 
surface tension qualities of various fluxes 
used in brazing and soldering application. 
(This is just one example of how the 
book deals with the diversified branches o! 
industry.) Typical formulas, including for 
mulas for brazing and soldering fluxes, ar 
given to facilitate the formation of emu! 
sions and other products based on th 
utilization of surface active agents. 

A comprehensive alphabetical list of we! 
ting and other surface active agents should 
interest chemists and other workers ir 
many industries. This list gives the agent: 
chemical composition, industrial use an¢ 
the name and address of the manufacture 
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Steel table entirely 
welded without distor- 
















tion completely elimi- 
New nating costly finishing, 
ages vsing EutecRod 16. 
THIS WELDING JOB 
e for ONLY POSSIBLE WITH 
Con EUTECTIC 
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Handle welded to 
aluminum pan with 
EvtecRod 190. This al- 
loy flows on aluminum 
like silver solder on 
brass—no after mo- 
chining required. 

THIS WELDING JOB 
ONLY POSSIBLE WITH 
EUTECTIC 
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Worn armoture shoft 
overlaid with Bronzo- 
Chrome 185 at 1000°F 
without burning the 
insulation or distorting 
the shoft. Weld is high- 
ly wear resistant, but 
easily machineable. 


THIS WELDING JOB 
ONLY POSSIBLE WITH 
EUTECTIC 






























Brittle, therefore Poor Strength Poor Machinability 


Enthusiastic users call it the greatest advance in welding 
since the invention of the welding torch, as for the first time it 
is possible to obtain “true welds” without all the disadvantages 
of high heat., 

You can save time and money on jobs and improve the 
quality of your work with EUTECTIC Low Temperature WELDING 
RODS and FLUXES*. You'll get strong, structurally sound, neat 
appearing welds that require less machining. 

EUTECTIC Low Temperature WELDING RODS* are a new type 
of welding alloys which —1. Give a true weld without fusion. 
2. Bond to base metals well below the melting point of the base 
metal. 3. Form exceedingly strong welds through surface alloying. 
4. Give faster, better welds at low cost. i 


LET EUTECTIC Low Temperature WELDING RODS* SOLVE YOUR 


WELDING PROBLEMS. MAIL THE COUPON OR WRITE ON YOUR 
COMPANY LETTERHEAD FOR FULL INFORMATION. 



































Cracked cost iron cy! 
inder head sealed with 
EutecRod 15, which is 
epplied at the amoz- 
ing low heat of 354°— 
600°F. 

THIS WELDING JOB 
ONLY POSSIBLE WITH 
EUTECTIC 












EUTECTIC WELDING ALLOYS CORPORATION 
Pel Telit P aie Melee Tempenalure WELDING ALLOYS* 
40 WORTH STREET NEW YORK 13, N.Y. 






Pleese send me facts on EUTECTIC Low Temperature WELDING 
RODS end Fluxes, and complete information on how to purchase 
@ trial selection of 9 EvtecRods for everyday use. Dept. WE-9. 


140 Field Engineers 
in oll principal cities 
of the United States 
end Canada to serve 
you 
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SPEED UP out-of-position | 


welds with “6. . 








& 
AP” 
Because of its remarkable versatility, you CLASs Ate 
can use AP size 3/16" in place of 5/32” ASTM.£65 “ 


on all types of joints-—in all positions. 


AP is easier to handle . . . it has a fine SPRAY-TYPE ARC. Its DEEP 
PENETRATION qualities assure strong, lasting bonds and produce X-RAY 
PERFECT welds. Its unusually LOW SPATTER LOSS means extra footage, 
increased production. Its exceptionally THIN, EASILY REMOVED SLAG 
greatly reduces cleaning time. AP gives you all these cost-lowering advantages. 


AP also produces good tie-ins and fast, spot penetration 
without “humps” — it's a PERFECT TACKING ELECTRODE. 


If you want lower costs on out-of-position welds, use AP. 
Write for Data Sheet Giving Physical Properties, Applications and Procedures 
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FOR TACK WELDING — in any position——3/16" 


AP gives perfect results; quick, deep penetra- 
tion, eliminating humps. 


FOR INDUSTRIAL FABRICATION — in volume 
production, 3/16” AP provides fast downhand 
deposition and enables the operator to switch to 
vertical and overhead work without stopping to 
change electrodes. 


CALL YOUR P&H 
REPRESENTATIVE 
P&H makes a production-proved electrode for every weld- 


ing requirement: for all mild, alloy and stainless steel ap- 
plications, cast iron and for building up and hard surfacing. 


WELDING 
ELECTRODES 


4513 West National Avenue 
Milwavkee 14, Wisconsin 


AMERICA'S MOST COMPLETE ARC WELDING SERVICE 


ete 


oc Welding 
Welders ates Electrodes 
ee 


aN 


Welding Welding Production 
Positioners Control! Systems 
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FOR PIPE WELDING — here again, 3/16” AP is 
a big money-saver for butt welding and joining 
all types of fittings with its smooth-flowing, 
deep penetrating arc. 


ON CONSTRUCTION WORK— 
3/16” AP ends the need for 
frequent time-wasting changes 
to smaller electrodes wher 
working from downhand to 
out-of-position welds. 


























Portable rail-eropping machine. It positions 


automatically, crops a rail in twe cuts 


Portable Rail Cropper 


1 RAILROAD maintenance-of-way depart- 

ments now have access to a new port- 
able rail-cropping machine that permits the 
cutting to be done in the field. The unit 
consists of two carriage-mounted torches: 
one on top and one at the bottom. The 
top torch is adjusted by means of locating 
holes in the frame for the proper distance 
above ball of the rail. Two cuts are re- 
quired to crop a rail. The first cut is 
made across the ball of the rail and half 
way down the web. The second cut is 
made by the bottom torch across the base 
and up through the web to meet the first 
cut. A metal cap is used to protect the 
idle tip when using the opposing tip. The 
torches are joined by a 5/16 in. hose with 
tee connections, and both can be operated 
from a single pair of pressure regulators. 
The complete machine weighs 61 Ibs. and 
is approximately 38 in. long, 21 in. high 
and 11% in. wide. Am Repuction Sates 
Co., New York City 17. 


Self-Propelled Arc Welder 


A new “Mobile” self-propelled weld- 

ing outfit, originated to simplify weld- 
ing operations in the yards of large railway 
companies, is said to be proving equally 
useful for maintenance welding operations 
around oil refineries, steel mills, quar- 
ries, gravel pits and industrial plants. 
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The equipment consists of a 300-amp 
engine-driven generator and carriers for 
oxygen and acetylene cylinders. A 6- 
cylinder industrial engine furnishes power 
for welding and transportation, and a 
special cable reel permits welding at any 
desired distance from the machine. The 
tool chest door, when opened, becomes a 
convenient work bench. 

The unit has automotive transmission 
connected directly to the welding genera- 
tor with three speeds forward and one 
reverse. Fluid drive and a rear-mounted 
dry disc clutch permit smooth transmis- 
sion to a transfer case, which may be 
equipped with one-to-one or two-to-one 
gear ratios. Hosart Broruers Co., Troy 
1, O. 





Hobart’s self-propelled welding set. It takes 
the welding machine to the job 


w ” 





Portable insulation resistance tester. A small 
internal generator supplies the power 


Resistance Tester 


© Cueckinc of insulation resistance of 


a-c and d-c equipment should be 
simplified by the development of a’ porta- 
ble resistance tester. This unit weighs 
approximately 3% lb and provides its own 
power by a small internal generator ac- 
tivated by an external hand crank. The 
correct testing voltage is indicated by two 







small button lights that glow at 500 vo 
d-c. Should the crank be turned few. 
than necessary, an electronic voltave , 
lator will control the voltage to th. 
so that a true reading will be . 
Ipeat INpustries, Inc., Sycamore. 11) 


aster 


uined 





Resistance brazer for welding tubular furniture 


Resistance Brazer 


A. THE tee-welding of tubular furniture 

may be facilitated by a new resist- 
ance brazer that holds the tubes in water- 
cooled copper-ailoy jaws. A foot switch 
initiates the timer and contactor which 
automatically controls the sequence of 
power. All fluxing is done and the ring 
of brazing alloy inserted in place before the 
parts are put into the machine. Removing 
the excess flux is said to be the only post- 
weld task required since the brazer pro 
duces a smooth, clean joint. Arco Wetper 
Mrc. Co., Milwaukee 3. 


x 
Self-Hardening Electrode 


APPLICATIONS such as the hard-facin 

and building up of worn areas 
tractor lugs, shovel teeth, maaganese-ste: 
crushing equipment, bulldozer blades, et 
will readily be found for a new extrusiot 
coated, self-hardening, all-position el 
trode that is resistant to impact and ab 
sion. This electrode has the same phys 
properties as those of the dip-coated el: 
trode of its class but offers a more raj 
rate of deposition. It is said to have ex 
cellent are characteristics and to work 
equally well with either a-c or d-c welder: 
Other properties are: little tendency 
pick up moisture, no slag interference, 
loss of hardness or wear resistance 
multiple layers, easy slag removal w! 
deposit is still red hot. Manufactured by 
the Stoopy Co., this electrode is available 
through any Am Repuction Sates ( 
dealer. 
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‘Bow what happens 
inside an arc: 
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You can show them with 


6 of the 55 welding films SS 
listed in this new book. 


4, 


wg 








There’s nothing like a training film for explaining 
such details as what goes on inside a welding arc. 
That’s why so many leading welding shops train 
their welders with the films listed in this book .. . 
films you can get from manufacturers of welding 
equipment, film distributors, and government 
bureaus. 

This new book tells you where to get these films 
... which are free . . . which can be rented or bought 

. . what they cost. 

It describes 55 motion picture and slide films on 
welding alone . . . covers such subjects as flame 
cutting, brazing carbide tools, stress relieving, and 
various forms of welding. In addition there are 
about 1650 films on other industrial subjects. 


You may want to utilize some of these films right 
away ... 80, write today for your free copy of 
“The Index of Training Films.” 


EASTMAN KODAK COMPANY, ROCHESTER 4, N.Y. 


4 a . ba ee | d6h6hCl SS UR eee . . . > 
4 Tra | | | | 7 : ? y : ~*~ Eastman Kodak Company 
4 :, 2888 & Rochester 4, N. Y. 








‘ —another important function Please send my free copy of ‘““The Index of Training Films.” 
of photography Name____ Siedhicentbdcabics 
: Company —_ 





y Send in this coupon for la. oe book Street__ ell eticiacianie-siciiniiaanamannna 
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State __ 














WELDING 
MODERN STEELS 
BY 


MODERN METHODS 
DEMANDS 


INDUCTION HEATING 


60 KVA Model BH 


induction Heater 
with Full Heat 
Cycle Program 
Control and 

6 Point Recorder 


FOR PRECISION 
CONTROL OF 


HEAT! ‘ 


INDUCTION HEATING by the SMITH DOLAN SYSTEM 
Plus The New HEAT CYCLE PROGRAM CONTROL 
Gives all this and more.—Precision control of PREHEATING 
FOR WELDING and NORMALIZING AFTER WELDING 
is the only efficient method for joining modern alloy steels. 


MODERN — SELF - OPERATING — COMPLETE! 


Once the metallurgical heat-cycle for the steel has been 
determined, it is only necessary to set the controls, and the 
machine shown above will deliver this program from start 
to finish! In addition, recorded charts keep permanent 
records for duplication of results. A complete unit for 
efficient performance. Temperatures up to 1750° F. readily 
obtainable. 








ELECTRIC ARC, Inc. 


152-158 Jelliff Ave. Newark 8, New Jersey 





Grinder attachment for weld grinding. It may 


be used on aluminum er other metals 


Grinder Attachment 


6 A LIGHT, narrow belt-grinder attact 
ment, Porter-Cable type N-2, is cay 
able of performing all kinds of light 
burring and grinding operations. It is said 
to be ideal for weld grinding and for 
light grinding of flats, arcs, angles, et 
The unit stands 27 in. high by 2% in 
wide and is attached to a bench-type whee 
grinder. It employes an endless abrasiv 
belt 2 by 48 in. and may be used on either 
the vertical or horizontal positions or at 
any angle between them. Tue Porter 
Caste Macuine Co., Syracuse, N. ¥ 


*% 
Brazing Rod 


A NEW metal brazing and soldering 

rod, “Wow No. 700.” has a melting 
point of 700 F and is said to be capable 
of handling the field of die-cast white 
metal, sheet metal and cast aluminum and 
combination of metals in this category 
No flux is needed to produce a solid, dense 
weld deposit. The size of the rod to be 
used will depend on the. possibility 
cracking or warping as well as the re 
quired strength of the joint. The thickness 
or mass of the metal to be brazed deter 
mines the size of the torch tip to use 
Wow Wetpinc Speciatties Co., Chicag 
12. 


% 


Automatic Welding Head 


8 “Lar-2,” an improved automatic weld 

ing head, accommodates a 3/32 in 
electrode and has been designed to sim 
plify production set-ups and _ increas 
welding speed. Turning of a switch to t! 
desired position permits the machine | 
be operated in either the “down” or “up’ 
weld position. Two receptacles are mount 
ed in the automatic control box, and plugs 
are attached to reduce installation tim 

This welding head is normally used 

conjunction with a 1,200-amp automati: 
welder. A current rheostat in the auto 
matic control box permits a current rang 
of 300 to 1,200 amp. Tue Lincotn Eve 
tric Co., Cleveland 1. 
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. no. 107 
yy wILsoN — 
NE oo cnet. No 8 


| y/ 7 


th e (A.W 


The NEW Wilson No. 107 is a general purpose, A.C.-D.C., 
° straight polarity, mild steel rod that produces a weld metal of high 
Now Available et polaeny, produces a w g 


mechanical properties. It is especially recommended for low cost, single 


in Quantity or multiple pass welding on mild steel plates or sections where 
For ALL-Position the fit-up is poor, or the work is rusty or dirty. 
Welding of Mild Steel For further data about this exceptional new rod, as well as the 
. s complete line of Wilson electrodes, fill in and mail the coupon below. 
with Poor Fit-Up 


It will bring you a copy of Catalog ADW-75, with our compliments . .. 


or if you prefer, write your nearest Wilson distributor. 





IMPROVED PROCESSING 
BROUGHT ABOUT A NEW VERSION OF # 107 
IN THESE CHARACTERISTICS 


® Still faster burn-off rate. 
® Can be used with high welding current. 
® Higher deposition rate. 
® Permits use of “dragging technique.” 
® Operates equally as well with either A.C. q 4 

or D.C. : ~~" WELDER & 
® Excellent appearance of weld deposit. ig 7 METALS CO., 
® More forceful arc action. os ies INC. 
® Complete range of sizes from 3/32" to 3/8”. ; 


60 East 42nd St. 
New York 17, N. Y. 
(mt) 








o Please send mea copy of 


WILSON) WILSON WELDER and METALS CO., INC. 1 a te ote 


‘yh General Offices: 60 EAST 42ND STREET, NEW YORK 17, N.Y. 
Distributed by : A.M. CASTLE & COMPANY: Chicago, Seattle, Los Angeles, San Francisco; 
W. P. &@ R. S. MARS COMPANY: Duluth; KNIGHT & WALL COMPANY: Tampa; ARCOS 
CORPORATION: Philadelphia; THE CONGDON & CARPENTER COMPANY : Providence; 
H. BOKER & CO., INC.: New York, Cambridge, Mass.; GRAYBAR ELECTRIC CO., INC.: 
Pittsburgh, Cleveland, Cincinnati. 


Represented Internationally by Airco Expert Corporation 
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Bench-type welder for light 


sauce mat 


Spot Welder 


9 A NEW manually operated 1-k 
welder is being used on suc! 
applications as welding copper wir 
Inconel, mild-steel wire to mild-ste 
etc. Operated by a foot pedal, this % 
welder has a maximum stroke of ] i 

a throat depth of 3% in. It is feat 
Harrisburg High Pressure by a cast aluminum frame and a: 
cooled transformer having a _ lami 
copper secondary of sufficient cross-se 


to allow for high overload capacity. T! 
ranges of heat regulation are supy 
BANNER Propucts Co.. Milwaukee 


Harrisburg Cylinders are Plate-Made. In those few words 
you get one of the significant reasons why Harrisburg is 


America’s largest producer of Seamless Steel High Pressure Diesel-Driven Are Welder 
Cylinders for the transportation of gases. Plate-Made means 
maximum uniformity of side walls and bottoms. To give the 1 Snag engine-driven ree wel 
. +s OUU-amp capacity is offered 
utmost in strength and precision they are formed from our ha MEGA! wheee ‘Slectric: pews 
own steel and processed by carefully designed machinery. available. Dual and remote control pré 
Harrisburg Seamless Steel High Pressure Cylinders can the ro ey alae make pre “a yet 
P P " amperage adjustments at the job 
be depended upon because they are built with that “extra cay MEE Uilitieetens. of -veham 
margin of quality” to give that “extra margin of safety.” amperage to select from. 


Harrisburg Also Manufactures: 


Alloy and Carbon Steels; Seamless Steel CO, Liquefiers, Pipe 
Couplings and Slush Pump Liners; Drop Forgings; Forged Steel 
Pipe Flanges; Coils and Bends. 





Hobart’s Diesel engine-driven are welder 


The two-cylinder oil-cooled engin« 

a 4% in. bore and a 5 in. stroke and 
rated 47 hp at 1,450 rpm. The welding 
generator has a rating of 300 amp al 
volts; current range for welding duty 
from 20 to 40 volts, 60 to 375 amp. Ge! 
erator is the single-operator variable 
age type with 4 laminated main poles 
four commutating poles. An oversize 
pole exciter is built in on the main sha! 
insuring quick are recovery. Hot 
Brotuers Co., Troy. O 





H ARRISBURG STEEL CORPORATION 


HARRIS BUR PENNS Y V A 
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REI 
THAT SHOWS H W Q 
EASILY YOU CAN GI 


SOUND MACHINAB! 


ith only 
OTE: the 


it was rep Pp 
lt was still condition, and the oe 
posits had shown no appreciable wear. 


Photo shows one si but not yet machined. On the 
other side, the Ni-Rod ot erlay bas been machined flush. 


THE INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street. New York 5, Nw. Y- “<a 


1E EL N sINEE pa si 7 J , R Y 
Tt W \ ‘ 4 ’ 6 


This cast iron draw ring is part of a first-pass die 
ysed in the forming of qutomobile bumpers. Due 
to an error, it was furnished by the foundry in the 
soft condition. Hard wear soon beveled the inner 
corners down too point of yselessness. An entire 
new casting was in order. But, the bumper manu- 
facturer didn’t want to lose valuable production 
time while he waite draw ring to 
arrive. Instea 

down and then r 

trode is not ysually recommende 

up, but it did the required job in this case. 


Photo show's one side ground down preparatory 
to welding: the other side already welded. 


— —_ —_—_ —- 


y YOU R OVERLAYS 
STRENGTH—Ni-Rod deposits are strong and sound, ready 
to take the same stresses borne by the rest of the work- 
ing surface. 


EXCELLENT FUSION—Ni-Rod overlays are thoroughly 
bonded to the base metal. In this application, for example, 
any weakness oF cracking at the fysion zone would have 
soon caused tearing owoy of the overlays from the 
parent cast iron. 


MACHINABILITY —Ni-Rod deposits can be finished by 
filing, grind: r machining. Look at the photo of the 
finished overlay and note the smooth, even surfaces ob 


tained . «> absolutely essential on o die ring. 


HERI FoR NI-ROD 


Smooth-handling Ni-Rod hos rapidly become on all-purpose 
electrode for welding cast iron. it is used in welding shops 
for the repair of broken or worm castings. In the foundry, 
for repair of defective castings. In factories, for time- and 
money-saving maintenance work. 

Deposits ore smooth, sound, machinoble and 
close to the color of cast tron. Ni-Rod is easy to handle; 
slight variations ‘, manipulation have no effect © 

quality. Use on a.c. oF d.c. 
5-lb. package and 
ial, Available 
3/16" di- 


ameters 


Send for instruction Booklet 


4 


Spits 


aa, ea 





of extensive breakdown tests, which de- 1,400 Btu per minute or approximately > 
termined the proportion of replacement kw at a nominal frequency of 375 kik 
parts that were needed to keep electrode cycles. This heater is suitable for eared 
holders in continuous operation. It consists soft soldering, fusing, hardening 8 
of four “Mor-Weld” electrode holders, two ing, tempering, stress relieving, for - oa 
grip handles, four upper jaw insulations, “ 


: ‘ melting, etc. It has a full-load inpy: 4 
four lower jaw insulations, two lever 50 kva at 90% power factor and operate 


‘ TTT handles, two springs, one upper jaw, one on a 205-245 volt, 60-cycle, three phas, 
2 | | 3 lower jaw, one connection core, one set power supply. Installation of a ; 


“Mainline” welding service kit simplifies 


-_- Caw and one wrench. Moorewoop former between the line and the pe 
Ake y = Evectric AND Manvuracturinc Co., Loe permits these voltages to be reduced & 
. Angeles 1. 220 volts. Other features are water-cooled 
oscillators, patented time-delay water evs 
vw tem, automatic filament stabilizer, instap 
taneous circuit breaker and a variable 
Welding Service Kit Induction Heater output control which allows the power 
output of the generator to be adjusted 
Bi “MAINLINE” welding service unit is l Mopes “1400” induction heater is from about 10% to full load by means of 
said to be the answer to the findings capable of delivering an output of a single dial. Ino cTIoN Heating Corp 
desiidhem bleaches oe 5 SEED EE PA, New York City 3. 


maintenance of clectrode holders 





Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Model “1400” induction heater for brazing 
soft soldering, hardening, stress relieving, ete 





| Electrode Holder 
New Micro Square Instantly Checks ue 





1 Garay “350” is a fully insulated 
electrode holder weighing 17 oz. a! 


° 
Right Angles to One 10,000th Inch! having a capacity of 300 amp. Its offset 


ideal for precision testing, the Acro Micro-Sine Square jaws provide a full view of the work and 
quickly and accurately checks right angle work to 1 enables use of all of the coated portior 
1/10,000th inch within a given distance. Its standard = , a of the electrode. Full-throat constructio1 
indicator dial instantly registers error, location of F ——_————— mechanical cable connector and scientific 
error, and amount of correction required. Designed  [(_ = =F | ventilation 
for tool and die shops, machine shops and testing — = 

laboratories, it also provides a standard for checking 
master squares, tri-squares and tools. 


The Acro Micro-Sine Square is very simple to operate, Fe 
saves hours of time. Made of hardened tool steel, in 

ground and lapped precision construction. Available 

in two types: (1) Standard precision gauge in tenths, 

(2) Lever indicator in thousandths. Both complete 

with master checking blocks and carrying cases. 


On precision jobs, requiring a static position and men- 
tal alertness, workers undergo nervous tension which 
often results in fatigue. Tests have shown that the 
act of chewing helps relieve tension—helps workers 
stay alert, thus increasing their efficiency to do more 
accurate work. For this reason, many plant owners 
urge workers to chew Wrigley’s Spearmint Gum on 
this type of job. 





increases welding efficiency 
20%, states manufacturer. Garmay Mri 


Co., Montebello, Calif. 














You can get complete information from Acro Tool and Die Works 
4554 Broadway, Chicago 40, Illinois AA-88 


Garibay “350” all-position electrode holder i 
said te increase welding efficiency 20% 
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Better.. 


Better Because of Magic Arc Control 


Here’s What it Is: automatic regulation 


of arc striking voltage through the medium of a special 
a-c welding circuit . . . #hat’s magic arc control — 
Ampac’s key to better light gauge welding. Transformer 
and reactor are combined in an integrated core-coil 
arrangement . . . providing for a variable open circuit 
voltage. When welding at /ow current settings, the 
voltage is automatically raised . . . but when welding 
at Aigh current settings, the voltage is automatically 
reduced. It's the ideal welding circuit . . . and you'll 


find it in Ampac— the welder with magic arc control! 





Here’s How it Helps You: ttmakes 


welding easier and more economical by providing the 
correct arc striking voltage for every current setting. 
With ordinary welders, striking and maintaining an 
arc at low currents is usually dificult. But Ampac — 
by stepping up arc striking voltage — makes low cur- 
rent welding sim na You get a faster, easier-to-strike 
arc! Illustrated above is a light weight milking stand 
— production-welded on a special jig, then removed 
for final touches. It's another efficient Ampac magic 


arc control application! A 2023 


HEAR THE BOSTON “POPS”: Every Saturday Evening, American Broadcasting Co. 


Headquarters for all 
are welding equipment. 
ALLIS-CHALMERS, 
MILWAUKEE 1, WIS. 


ALLIS® CHALMERS 


One of the Big 3 in Electric Power Equipment 
Biggest of All in Range of Industrial Products 
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Silver Brazing Alloys 


l Two new low-temperature silver 
brazing alioys, “Easy-Flo” 35 and 45, 
are now available. The former contains 
35% silver with a melting range from 
1,115 to 1,295 F; it is free flowing at a low 
temperature, states manufacturer. 
“Easy-Flo, 45,” contains 45% silver as 
well as copper, zinc and cadmium, this 
alloy has a melting range of from 1,120 
to 1,145 F and is said to produce strong, 
leakproof joints between ferrous, non- 
ferrous and dissimilar metals. Hanpy & 
Harman, New York City 7. 





See Page 85 to Secure 
New Product Information 














sockets 


Wit the Mark iM" 
WELDING PERFORMANCE 


* instant Arc Striking * No “Magnetic Blow” 
* High Power Factor * Telnic Bronze plugs and 
* Wide Welding Range 
Transformer Design 





Bench Welder 


15 Tue new Vangtronic stored-energy 
bench welder was developed to meet 
the need of a small-size spot welder for 
welding similar or dissimilar metals and 
alloys of various thicknesses. The unit 
operates from 110-120 volt, 60-cycle, a-c 
power supply at speeds ranging from 
30 to 180 spots per minute. Among its 
several unique features is the use of a 
“Trignitron,” a new type of ignitron tube 
having two mercury pools ionized by the 
application of voltage to an external elec- 
trode, and an air-core transformer con- 
structed like a solenoid and having a 
built-in armature to produce follow-up 
forging pressure. 





kay 





* Advanced 


These are a few of the outstanding features 
that give the New Marquette A.C. Welders 
Superb Welding Performance on all types of 
welding. Use these versatile Marquette Weld- 
ers for High-Speed Production and all Main- 
tenance jobs. Models: 262 and 262C, 20-275 
amps.; 261 and 261 C, 20-200 amps. Write for 
literature. 


MARQUETTE WELDING EQUIPMENT SOLD EXCLUSIVELY 
THRU THE NATION'S LEADING DISTRIBUTORS 


REGISTEREOD us PAT, 





Orrice 







MARQUETTE MFG CO. INC 


MINNEAPOLIS 14 Min 


A.C ARC WELDERS - ELECTRODES 
GAS WELDING And CUTTING EQUIPMENT 
ACETYLENE GENERATORS - ACCESSORIES 









EQUIPMENT 
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The brief but intense energy dischary, 
enables the weld to be completed befoy, 
an appreciable amount of the welding hea) 
has had time to dissipate into the sy, 
rounding material. Metals and alloy 
which can be welded are: aluminum, alym 
inum alloys, tungsten, platinum, stainles 
steel, cupro-nickel, nickel silver, ete, Ty; 
Vanctronic Corp., 87 
Bridgeport 5, Conn. 


Washburn Stree 


Air-core transformer spot welder. It speeds 


stored-energy resistance welding 


<> 


i 


Combination Welder Control! 


1 FULLY, automatic control of 
operated resistance welders is pi 
vided in a combination control unit 
signed to meet recently adopted NEMA 
standards for resistance-welder conti 
A “Syncro-Break” welder contractor a 
a “Safront” sequence-weld timer are b 
included in a single enclosure arrange 
to mount on the right side of the machine 


Foot switch, pressure switch, no-we 
switch and timer control circuits operat 
at 110 volts. 

Combination controllers are designe 


with a control circuit, which may be ¢ 
separate or common with the power 
cuit. Solenoid air valve may be energii 
from either the power or control sup} 
sources by re-connection. Standard 
trollers have tapped primary control. trans 
formers, which can be connected 
operation at 110, 220 or 440 volts, 
cycles; or for 380 volts, 50 cycles. Sous 
D Company, Milwaukee 12 


Copper Electrode 
17 “Bery.L-Trope” is the name of a! 


copper-base alloy electrode desig 
te weld parts made of beryllium-coppe! 
such as resistance-welding jaws, sea 
welder wheels, etc. This electrode is als 
used for brazing broken castings, filling © 
cracks or building up worn surfaces. | 
has an arc-stabilizing flux coating 


produces a dense deposit that may be hea! 


treated to develop high-hardness, hig! 


strength values. Available in 5/32 in. ané 


3/16 in. diameters. AMpco Mera |! 
Milwaukee 4. 





I 





flash-Welded Aluminum (or Steel) Sash Hits 
New Production High on ~~federal-> Welder 


—— | Bora ee 





Note that in many cases 
the two sections mitre 


joined are not alike either . t's o Federal F4 Flash 
in size or shape. —_ Welder 


Flash Butt Welding Setup ® 
<4 Flash Mitre Welding Setup 
NOTE, THUR TAAT: : 
WOLDS —\ PARENT METAL [ HE manufacture of strong, light-weight metal sash received a great 
| impetus when Federal pioneered development of resistance welders to 
automatically weld butt or mitre joints of intricate cross-sections. 


It now takes about one second of welding time to flash a mitre joint stronger 

than the parent metal on the Federal F4 Flash Welder shown above. It is 
typical of present day equipment which is helping fabricators of aluminum sash, frames 
and doors to attain a new high production output. This “four-in-one” machine, equipped 
with combination cams (a new feature) is adaptable to either aluminum or steel sash, with 
simple changes of gears and tap settings. In addition, it welds either mitre or butt joints. 
Alternate setups are made simply by rotating the clamp assemblies as shown in the 
smaller illustrations. 


A few of the many special sections now being production welded in aluminum are shown 
at left. Production rates vary with the cross-section and method of loading, but all are 
in high output range that makes other methods unprofitable by comparison. 


This, as the evidence shows, is the modern way to make metal sash with rigid unbreakable 
joints, which finish nicely. It is typical of the short-cutting, cost-saving methods possible in 
all sorts of metal fabrication with the use of Federal resistance welding. It’s time to find 
out how this applies to YOUR production. 
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Weather Made to Order 


IND TUNNELS are becoming common- 

place, but the 75-ton all-welded altitude 
testing chamber illustrated herewith is some- 
thing out of the ordinary in aviation re- 
search. The largest pressure chamber oper- 
ated by any aircraft company for laboratory 
experiments, it measures 55 ft long by 17 ft 
in diameter, can accommodate a full-sized 
fuselage. 

Behind the 21l-ton steel door, any desired 
experimental temperature from 100 F to 
200 F can be supplied to test the reactions 
of aircraft and airmen. Humidity may be 
controlled to produce ice, snow or sleet as 
the doctor orders. Almost any degree of air 
evacuation may be achieved to simulate at- 
mospheres varying from sea level to 60,000 
feet in the stratosphere. The conditions of a 
flying plane are cleverly created by the high- 
speed recirculation of air. 

This unique test chamber was built by the 
Lacy Mfg. Co., of Los Angeles, to aid re- 
search engineers of North American Avia- 
tion, Inc., Inglewood, Calif., to learn the new 
demands to be imposed on planes and pas- 
sengers as the operating ceilings of aircraft 
are pushed upward. The main shell (Fig. 1) 
was fabricated ot *<-in. boiler plate rein- 
forced by welding on heavy steel hoops 
spaced at 3-ft intervals. The domed “blind 
end” was constructed of %-in. plate, formed 
and welded as shown in Fig. 2. 


The massive door assembly, shown to the 
right of Fig. 1, weighs 21 tons with counter- 
balances. The smaller door has an air lock, 
which permits engineers to enter and leave 
the chamber without disturbing its atmos- 
pheric conditions. Three observation ports 
are located at eye level on each side of the 
steel tube, while five access glands along the 
bottom provide for the installation of con- 
nections with the testing equipment. The 
entire chamber is insulated with 9 in. of 
corkboard applied in 3-in. layers; the first 
layer is held to the steel wall by the use 
of welded studs and clips. 

The chamber’s airtight construction was 
made possible by arc welding. 


Welding Wrought-Iron Pipe 


G Pwace and salt water make about as bad 
a combination of corrosive agents as may 
be imagined. Hence the city of Seagirt, 
N. J., decided to use extra-heavy wrought- 
iron pipe to resist the interior and exterior 
corrosive action on a sewage outfall line. 
The fabrication technique employed by the 
contractor, the Thomas Proctor Co., Ine., 
Long Branch, N. J., was to couple adjacent 
lengths of the 12-in. OD pipe with welded 
long-split sleeves of %%-in. wall thickness 
Each sleeve measures 30 in. long and is 
curved to a 14-in. diameter. The sleeves 


Fig. 1——Overall view of the all-welded refrigerated altitude chamber built by the Lacy Mfg. Co.. 
Los Angeles, for North American Aviation, Inc. The 21-ton door assembly is on the right, and the 
three observation ports and five access glands can be seen along the wall of the 55-ft steel tube 
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Courtesy A. M. Byers C 
This sewage outfall line was assembled by 
welding split sleeves 30 in. long about abut. 
ting’ ends of the 12-in. wrought-iron pipe 


were end-beveled in preparation for welding 
to the pipe sections. 

This construction is not only watertig! 
but provides the strength necessary to meet 
the stresses imposed by the constant shifting 
of the sands on which the pipe must 
supported. 


Job for Stainless Steel 


A’ EXTENSIVE system of welded stainless 
steel piping is used at the plant of th 


1 


Celanese Corp. near Bishop, Texas, in the 


manufacture of chemicals for synthetic fibers 


and plastics. The various  stainless-stee 
pipes act as “contactors” to introduce tw 


gases to each other—butane and propan 


From the properly contrived union of these 


two petroleum products are begotten suc! 

basic industrial chemicals as acetone, ace 

taldehyde, formaldehyde and acetic acid 
Stainless steel is used for corrosion re 


sistance and to meet the high pressures and 


temperatures required for reactions. Wel 
ing provides gastight and leakproof joints 


Fig. 2—The “blind end™ of the altitude 


chamber was fabricated by forming %-in 


plates, welding them inte a domed structure 


Photos courtesy of Harnischfege 
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Manganese-steel welded dipper with body 
made in two pieces, front and back. Four- 
piece construction is used for dippers of 
ever 2 yd: front, back and twe side plates 


Welded Steel Dippers 


YY suainc is being used by the American 
Manganese Steel Division of the Ameri- 
can Brake Shoe Co., Chicago Heights, IIL, to 
produce a manganese-steel dipper of opti- 
mum durability and minimum weight. The 
extensive use of austenitic manganese steel, 
termed “the toughest steel known,” provides 
4 maximum resistance to fracture and wear. 
The dipper was designed with overlap- 
ping, rabbeted joints. The edges of the 
plates are grooved for a welded bead, and 
the parts are fitted together with round 
plugs, around which weld metal is likewise 
deposited. Consequently, the body of the 
dipper is as strong and homogeneous as if 
made of one piece; at the same time it is 
possible to remove a worn front and reweld 
anew one in place without destroying the 
back. 

This welded-type dipper is being made in 
capacities of % cu yd and up. Sizes % to 
2 yd are made in two body pieces, front and 
back. Sizes over 2 yd are made in fow 
pieces: front, back and two side plates. 


w w 


Resistance-Welding Design 


By R. T. Gillette 


ks Laboratory, General Electric ¢ 


N DESIGNING parts for resistance welding, 

one of the first things to consider is suffi- 
cient overlap so that a weld of proper siz 
may be made on the part without expelling 
molten metal. A structure should also be 
designed so the welds are accessible to the 
welding equipment with as few changes in 
set-up as possible. It is of considerable help 
in large structures to do as much welding 
a possible on subassemblies in order to 
avoid excessive handling of the final as- 
sembly, 

Products may be designed to use several 
types of resistance welding to good advan- 
tage. A certain distribution transformer tank, 
for instance, uses spot, projection, seam and 
flash welding. The vertical body seam is 
flash welded. The bushing pockets are first 
spot welded in the proper locations, then 
seam welded for oil tightness. The lifting 
lugs, hangar brackets, cover lugs, nameplate 
bracket and core clamps are 
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Welded Trailer Design 


N IDEA in welded trailer design that 

promises to be a boon to contractors 
whose automotive equipment consists only 
of dump trucks is reported by C. W. Lytton, 
of Franklin, Pa., field welding engineer for 
The Lincoln Electric Co. This heavy-duty 
trailer was designed and built by Mead 
Machine and Iron Works, Warren, Pa. It 
has a capacity of 11 tons, is 30 ft long and 
weighs 7,745 Ib. 

As may be seen in the picture, a fifth 
wheel has been mounted in the bed of a 
standard dump truck body. This idea elimi- 
nates the need for a tractor to haul the 
trailer and permits greater maneuverability 


ONLY ONE MOVING PART, 
POSITIVELY we PROOF. 











SHOWING CHEK.SHOCK VALVE TAK. 
ING PRESSURE SHOCK AND ALSO 
EQUALIZING PRESSURE. 


FULL PROTECTION | — 
WITH CHEK>*SHOCK 


SHOWING CHEK-SHOCK VALVE AU. 
TOMATICALLY RELEASED ALLOWING 


Sie 
CHEK-SHOCK OXYGEN CUSHION VALVE 


SOFTLY controls the vicious “‘jolt'' of high pressure oxygen gas, thus eliminating regulator repairs and 
preventing possible injury to operators. 





e Will allow tank valve to be opened rapidly without damage to regulator or 
danger to operator. 


e Will increase life of regulator assembly. 
e Will eliminate possible injury to operator from burstings. 


e Will prevent unnecessary internal wear in regulator (as NOT necessary to 
release control screw before opening tank valve). 
This PROVEN automatic safety device cushions the initial blast’ ‘of pressure when tank valve is turned on 
(this uncontrolled surge which strikes like a hammer is the direct cause of most damaged regulators and 
accidents), when pressure slowly bleeds and equalizes then CHEK-SHOCK allows a full flow of oxygen. 
PRICE (8S LESS THAN ONE REPAIR BI 
#1. STANDARD COUPLER—for all standard size welding type oxygen eR 
#2. LIGHT COUPLER—for ‘airplane’ or soldering size oxygen a ode 
#3. HEAVY DUTY COUPLER—recommended for extra heavy duty work o 
#4. age ee! Lig | Le gy oma removable inlet stem regulators ('/," = wa ‘geceaeae 
standard, or heavy capacities. 
#5. FoR HYDRO Setctett head fnrsad coupler, We also make Medical Chek-Shocks 
for all types of medical regulators and tank fittings (chrome plated) $7.00 each 


SEE YOUR DISTRIBUTOR OR WRITE 


Chek-Shock .. MFG. CO. 


FOWLER ~ CALIF. 


$600 ea. 








Courtesy, The Lincoln Electric 
A fifth wheel in the truck body eliminates the need for front wheels on this all-welded trailer 


\ 


than is possible with conventional fron 
wheel trailers. 

In designing the frame, the company’s 
‘ngineers took full advantage of the freedom 
afforded by welding. The main members ar: 
8 by 8 in. H-beams, and the outside members 
consist of 8-in. channels. Skid rails ar 
welded to the top section, sides and rear 
and bull rings are fused to the frame at 
convenient positions for securing loads. 

The front structure is solidly construct: 
of H-beams and tubular members. Welding 
of both the intermittent and _ continuous 
types was used at the joints. The welding 
was done with general-purpose coated mild 
steel electrodes. 

The trailer platform has a deck height of 
29 in. and is 8 ft in width. 
ance is 20 in. 


Ground clear 


Welded Navy Tugs 


yee new Diesel-electric harbor tugboats 
recently assigned to the llth Naval Dis 
trict were designed with all-steel, all-welde 
hulls. These vessels were built in the Sar 
Pedro yard of the Bethlehem Steel C 
Shipbuilding Div., Terminal Island, Calif 
They are designed primarily for harb 
and channel service but have the power and 
seaworthiness for coastal operations. 

These tugs are of the YTB 701-704 series 
100-ft overall length with 25-ft beam. Toy 
speed without tow is 12.5 knots, and cruis 
ing range is 3,000 miles. Power equipment! 
includes two General Electric d-c propulsion 
generators, two d-c main exciters (auxiliary 
generators), two d-c generator-exciters, tw’ 
d-c propulsion motors and control equip 
ment. 





Courtesy General Electric ( 


Diesel-electric harbor tug for the U. 8. Navy 
Its 100-ft hull is of welded construction 
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NOW in production 


ei AL 


the first usable AC-DC shielded-are 
bronze electrode 


14 reasons 


why 


AMPCO-TRODE AC 
is superior to other 


bronze electrodes 


0 ONA UN F&F wh = 


SP =s 


S 


Higher tensile strengths 
(65,000 — 101,000 psi 


Higher yield strengths (35,000 
— 69,000 psi) 


Higher ductility — tensile- 


strength ratios 


High hot ductility — not hot 
short 


Higher impact strengths 


Higher fatigue resistance 


Controllable hardness, from 
115 to 300 Brinell 


Good bearing qualities 


High wear resistance 


High corrosion resistance 


Response to heat treatment 


Higher strength-weight ratios 


Retention of physical proper- 
ties at sub-zero temperatures 


Retention of physical proper- 
ties at elevated temperatures 
up to 750° F. 


Now you can successfully use AC transformer-type 
welding machines (as well as DC generator-type 
units) on any job that calls for a bronze rod 


Ampco-Trode AC welds bronzes, 
steels, cast and malleable irons, 
some nickel alloys, and a long 
list of dissimilar metals. It is the 
only electrode that successfully 
welds the aluminum bronzes — 
developing deposit physical prop- 
erties equivalent to those of the 
base metals. 


Ampco-Trode AC is easy to 


When ordering, specify ‘““Ampco-Trode 
AC" to distinguish this new electrode 
from the original Ampco-Trode . . . 
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manipulate in all positions. The 
arc is soft and stable, resulting 
in transfer of the metal ina steady 
spray action on either AC or DC. 
The beads feather-edge perfectly 
into the base metal, and the de- 
posit is free from surface pits. 
Ampco-Trode AC slag has a low 
surface-tension, covering the 
bead completely; this results in 
perfect protection from atmos- 
pheric contamination. After weld- 
ing, the slag, being brittle, is easily 
removed with ordinary hand tools 
— leaving a dense, pit-free de- 
posit with excellent physical 
properties, and exceptional wear- 
and corrosion-resisting character- 
istics. 


Write for the new Bulletin W-9. 


Ampco-Trode AC is a product of 


AMPCO METAL, INC. 


Department WE-9, Milwavkee 4, Wisconsin 











MANGATONE NM SAVES 
CALIFORNIA DREDGERS $12,000 


A YEAR 


* 


Doos Jt Again! 
* 


Tuolumne Gold Dredging Co.. 
La Grange, Cal., operating 10! 
buckets on the line, was spend- 
ing $15,000 a year in replace- 
ments and losing one day in 10 
for “clean ups,” due to lips of 
buckets wearing down '% inch 
at center every 10 days. Even 
more serious was the progres- 
sive loss in load and efficiency. 


As a test, bucket lips were 
had-surfaced with a 3/16 pass, 
3 in. wide by 30 in. long of Man- 
gatone N. M., with “% inch Iso 
rod used as the “hot rod” in the 
“Two-Tone” application of the 
Mangatone N. M. 


Results of tests showed con- 
clusively that bucket lips hard- 
surfaced with “Two-Tone” stood 

up under most gruelling operations Company engineers estimate net saving of $12,000 an- 
nually in bucket replacements alone, but consider that a minor saving. 


The big factor is that the buckets will be maintained at peak measurements and efficiency, thus 
producing a full load going into the dredge month after month. This additional “take” in digging 
will make “the 12 grand look like penny ante.” 


Write for a copy of Bulletin No. 7, which explains “Two-Tone” process. 


RESISTO-LOY CO. GRAND RAPIDS 7, MICH. 
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ARC WELDING TROUBLE-SHOOTING CHART 















Trouble 


Cause 











—— 
welder will not start 





not operating) 



















Power circuit dead Check voltags 


Broken power lead Repair. 


Wrong voltage Check nameplat« gainst supply 


supply 


en power switche Close. 


)y] 
i 
Replace 


Let 


Blown fuses. 





Overload relay tripped 





Open circuit to starter button I pair. 


Defective operating coil. Replace. 





»bstruction in contactor Remove. 


Me 





‘hanical « 





















































Welder will not start 











Starter operating) 








Vrong motor connections. Cheex connection diagram 


Wrong supply voltage Check nameplate against supply 


Try turning 





Rotor stuck. 












Power circuit single-phased Replace fuse; 


Starter single-phased. Check contact of st 


Poor motor connection. Tighten. 


Open circuit in windings Repair. 


































Starter operates and 
blows fuse 








Fuse too small Should be two to thre 


motor 


current, 
























= 


current 










Brushes worn or missing. 


tension. 


Bri connections ioose. Tighten. 


ish 


Check 
studs. 


field circuit. connection 


Open 


nger. 


Short circuit in motor conn Check starter and motor leads for insulation from ground 
trom each othe 
Welder starts but will Wrong direction of rotation See INITIAL STARTING 
not deliver weldin S : ‘ 
9 Check that all brushes ir on commutator with sufficient 


sistor, and auxiliary brush 













































. . ., > aft 1? } - 
Series field and armature circ! n Che ck with test lamp or bell ri 
Check nameplate against speed 





Wrong driving speed. 





grounding field coils Clean and reinsulate 


Dirt, 





able 











Welding terminal shorted Electrode holder 











grounded. 


of motor or belt drive. 






















Welder generating but 
urrent falls off when 
welding 



















Replace or readjust brush 
I 





Sand brushes t fit 
Reverse 


endations 


Wrong brushe 1. Renewal part ré 


bru 









Brush pigtail a Replace 





Rough or dirty con Turn down 


Check all « 


Motor 


connection 





Etectrode or ground connectio oose Clean and tighten all connections. 

Poor ground Check ground-return circuit 

Brushes worn off Replace witl nmended grade 
Sand to fit Blow out carbon dust 


springs 
























































Welder runs but soon 
stops 





Wrong relay Renewal part recon 


Considerable ove 


Welder overloads 


Do not operate contin 


lare*s enou 


Should be al 
voltage dr 


. excessive 


section 


too iong or too 


ds 








Check for 


Power 


Ambient hig Operate at 





air 





Ventilation blo Check 





ari 


verload 


y 


temperature 





openings. 


arried only for a short time. 


( 





welding 


‘urrents. 






















current without 
















exceeds 100 F. 











Welding arc is loud and 
Spatters excessively 


setting high Check set 


Current 


Polarity wrongs Check pol 
polarity. 


ammeter. 


n electrode of opposite 



















Welding arc siuggish 


Current toc \ Check output, and current re 
used. 

Poor connections Check all electrode-holder, cable 
Strap iron poor gi nd ret 
Check cabl tage dr 1 





, and ground-cable connections. 


change cable. 





mmended 











for electrode being 














ching set gives shock 





Ground 

















Ge 
Vo 


erator control fails to 


y current 





Find 
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¥1780-Mile 
Gas Line 
Authorized 


Project Will Cost 
$70,000,000 to Bring 
Texas Fuel Here 


Longitudinal Seam Welders 


will weld the seams of the largest 
diameter pipe line ever authorized 























It’s a big job to weld the seams of 30” fabricated pipe. I 
must be done economically and the machines for doing it 
must be dependable—that’s why the Consolidated Steel Corp 
selected the 3C Berkeley for this important work. They know 
it will deliver uniform, high quality welds, continuously day 
after day. 


A 1280-mile, $70,000,000 
pipe line to bring natural gas 
here from Texas and New 
Mexico has been authorized 
by the Federal Power Com- 
mission, Officials af two gas 
companies in Los Angeles 
were informed yesterday. 

The pipe-line facilities are de- 
signed to meet a developing 
shortage in the local natural gas 


ly for 3,500,000 persons in 
Sa lorpinn PPC. 


Illustrated is a Type 3C 
"Berkeley" in operation. 
Machines like this will be 
used for welding the 
pipe for this big under- 
taking. 


There’s a size “Berkeley” to weld preformed tubes 5” to 36° 
in diameter. 


Write us, we will suggest the best type for your requirements. 








— 


PENN TOOL & MACHINE CO. 


DANVILLE, ILLINOIS 
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@ The simple yet unusually accurate operating principle 
of this timing relay is based on the interval required to 
transfer a small volume of filtered air from chamber (A) 
through regulated orifice (B) to chamber (C). 

A husky operating magnet supplies mechanical oper- 
ating power. Contact actuating member (D) receives 
constant force from spring (E) so that timing is inde- 
pendent of voltage variation. Check valve (F) permits 
instantaneous resetting. Turning knurled adjusting wheel 
(G) positions tapered pin (H) to determine amount of 
restriction in regulated orifice. 

All operating parts are instantly accessible. Inspec- 
tion or maintenance operations require only screw- 
driver and pliers. Parts subject to wear are hardened 
and bearings are oil-less. Magnet coils can be exchanged 
without disturbing calibration. 











At left— simplest of the SAFRONT weld 
timers, the Type TBS-1 controls the dura- 
tion of welder current flow and is widely 
used on foot-operated welders. Moderniza- 
tion of existing installations, using the 
TBS-1 timer and a HIGH SPEED or SY¥YNCRO- 
BREAK contactor will eliminate the human 


element, decreasing spoilage and improv- 
ing weld quality. e Other types of SAFRONT 
timers use up to six of the basic timing re« 
lays, providing completely automatic con- 
trol of both pressure and power cycles on 
an air-operated welder. Controls are avail- 
able for both spot and pulsation welding. - 


Write for Class 8991 Safront Bulletin 


yt -1-44 


DETROIT 


D 


MILWAUKEE 


COMPANY 


LOS ANGELES 
























tricity better than when not under pres- 
sure, it was contended by John D. Gordon, 
general manager of Progressive Welder 
Co., at the recent semiannual meeting of 
the American Society of Mechanical Engi- 
neers. One answer to the problem of do- 
ing resistance welding in communities not 


Compressed Carbon Aids 
Resistance Welding 


Pants located far from high-capacity 
power lines may now use resistance-weld- 
ing methods due to the fact that com- 
pressed pieces of carbon will conduct elec- 





WITH THE TURN-ABOUT 
EEE MRE TBAT 


HEAD FOR EXTRA LIFE 


The new ANDERSON Light-Weight Electrode Holder with the 
cool handle leads a double life. A single screw is loosened to allow 
reversal of the insulated head — the head lasts twice as long... 


expense of replacement is cut in half. 





A. vise-jaw grip, fully protected from spatter, firmly holds up to 
4 inch electrodes. Good balance and a weight of only one pound 
is achieved by simplicity of construction and a minimum number 
of parts. A single screw holds it together. Don’t let inferior equip- 
ment slow you down . . . insist on ANDERSON. 


Write today for further information and prices. 


DISTRIBUTORS IN PRINCIPAL CITIES 


ALBERT & J. M. ANDERSON 


MFG 


® 


CO 


305 A STREET BOSTON 10, MASS. 
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able to meet high demand peaks jx 
use of battery-operated welders. 
cation made possible by the “ arbon-»; 
rheostat” to interrupt the enormoy ( 
voltage currents needed by sim 
ing the pressure used to press 1 
dises together. 


an appli 


S low 
ply releas 


WO Carhe 


b % 


Research Engineer Develops 
New Welding Method 


Kart Spitz of Cleveland claims to hay. 
developed a new welding method (Py 
pending), applicable to all types of steel 
which avoids the harmful deterioration of 
the steel structure in the weld and heat 
affected zones. 

The following are a few examples of 
specific improvements in the weld mets 
lurgy of various steels said to result frop 
the application of Spitz’s method 

When welding high-carbon steel (0,759: 
C.), the weld and the heat-affected zon 
show a soft, normalized structure, which 
can be machined and cut by hand with 
a hacksaw. Welds made by ordinary gas 
and arc fusion methods , 
brtitle martensitic 
not be machined. 

When welding armor plate by the Spit 


show 
structures 


hard and 
which can 


method the weld and the _heat-affected 
zones do not show excessive hardness 
Welds in stainless steel show improved 


chemical corrosion resistance, even against 
aqua regia. 

Spitz’s welding method also enables im 
provements in the welding of manganese 
steels, in the joining of steels of differ 
ent compositions, and in prevention of 
the graphitization of steam lines, its. ir 
venter claims. 


Ww w 


Army-Navy Specifications 
Offered for Welding Fluxes 


SeverRAL hundred Army-Navy specificatior 
for various products, including magnesiur 
alloy welding flux, are now on sale 
photostat or microfilm form. Each 


ification describes Army-Navy requirements A 
for material and workmanship, methods 

sampling and testing, packing and mark 

ing for shipment and other applicabl " 
quirements. Inquiries should be address 

to the Reference Service Section, Library C 
and Reports Division, Office of Technica ' 


Services, Department of Commerce, Was 


ington 25, D. C. 


General Electric Reorganizes 
Special Products Division 


REORGANIZATION and expansion of Gen 
Electric’s special products division has ! 
sulted in the establishment of four seps 
rate sections plus a marketing and p! 
motion group. New section heads 
pointed are Harrison Johnston IV, !a! 
oratory products; S. Martin, Jr., pow 
rectifier; C. W. Bowman, process inst! 
mentation; and D. Lee Chesnut, ed 
tional. C. W. Merritt was named to take 
charge of the promotional activities g1 


TUNGSTEN 


CLETUNG 


ATOMIC HYDROGEN AND HELIARC WELDING RODS 


“CLETUNG” Electrodes are a thoroughly engineered 
highest-purity tungsten product, designed to eliminate 
crazyarc. Furnished ina wide range of sizes, in lengths 
as specified for your particular requirements, which 
will reduce butt losses to a minimum and therefore 
result in greater economy. Rod surfaces are prepared 
to give maximum electrical contact with the holder, for 
highest efficiency. Cleveland-Tungsten welding spe- 
cialists invite consultation and will gladly lend their 
experience in the discussion of your problems. 


DR WELDING... 


LEVELAND TUNGSTEN PRODUCTS 
NGINEERED BY SPECIALISTS [0 
EET YOUR PARTIGULAR NEEDS 


U 
M 


CLETALOY 


RESISTANCE WELDING ALLOYS 


Alloys of Tungsten-Copper, Tungsten-Silver, Molyb- 
denum-Copper and Molybdenum-Silver, for use in 
resistance welding, are offered under the name 
“CLETALOY” and precisely varied in composition to 
meet the requirements of each user. These alloys are 
made to provide maximum conductivity in relation 
to hardness. There is a correct formula for each 
application. Cleveland-Tungsten welding technicians 
will recommend the grade that meets your exact re- 
quirements. Their assistance is available at your request. 


SIDIAKY «+ MOLYBDENIM 


10200 MEECH AVENUE, CLEVELAND 5, OnI8 
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Plastic mold 
weldi 


saved by 








The costly mold _ illustrated 
above was saved at a small 
fraction of its replacement cost 
and was back into operation 
with only a minimum delay. 
Eureka Hot Work Tool Steel 
Electrodes did the job. “Hard- 
as-welded” deposits have ex- 
cellent hot-working, air hard- 
ening characteristics. Approxi- 


Arrows indicate damaged 
areas of this costly mold. 


Eureka Hot Work Tool Steel Elec- 
trodes quickly repair the damage. 


mate hardness is 50-40 Rock- 
well C. 

Weld deposits resist abrasion; 
are exceptionally tough; will 
withstand erosive action; alter- 
nate heating and cooling with- 
out fire checking; will not scale 
excessively. There is a Eureka 
Tool and Die Welding Elec- 
trode to meet every need. 








PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


223 LEIB STREET © FITZROY 3715 ¢ DETROIT 7, MICHIGAN 











Just clip and mail the coupon below 
for your free copy of our latest 40- 
page illustrated booklet, which will 


help you save many valuable man 


hours and minimize production delays. 


WELDING EQUIPMENT & SUPPLY CO. 
223 LEIB ST. 
DETROIT 7, MICHIGAN 


Rush me your catalog: 


NAME 





TITLE 





ADDRESS 





yg SNES STATE_ 














Publish Selector Chart 
For Aluminum Alloys 


Tecunicat information concerning }g 
of the most widely used aluminum aij, 
is presented in an 8% by 11 in. 


“select , 


chart” of the slide-rule type. Operatio, 
of the main horizontal slide gives 4 
percentages of twelve elements jp 

particular and shows physical constan, 


including specific gravity, density, mod 
lus of elasticity in tension and torsio, 
coefficient of thermal expansion, therms 
and electrical conductivity and 


Specif 


heat. 
The second slide is moved vertically 
line up the alloy with one of seven differ 


ent product forms: sheet, plate, wire, rod 
bar, shapes, tubing-pipe, forgings. Thi: 
operation gives the tempers available j 


that product form, ranges of | tensile 
strength, yield strength, hardness, and 
elongation. The aluminum alloys cover 





include 2S, 3S, 14S, 17S, 18S, 24S, Pur 
clad 24S, 25S, 32S, A51S, 52S, R353S. 56s 
R361, R301, Clad 303 and R317. This 
chart is available at $1 each from R: Th 
notps Metats Co., Department 47, 25 


S. Third Street, Louisville 1. 90 
ae 24 
Th 
Air Products Purchases ful 
K-G Welding and Cutting all 
Arr Propucts, Inc., Allentown, Pa., ha = 
acquired the 32-year old K.-G. Welding yr 
and Cutting Co., Inc. New York City 
manufacturer of oxy-acetylene welding a1 " 
cutting equipment. K-G will continue 1 Li 
operate under that name as a wholly ow th 
ed subsidiary. fa 
Chester T. Price, chairman of the e ic 
ecutive committee of Air Products, has a 
been elected president of K.-G. Welding 4 
and Cutting succeeding Philip Kearn 
its founder, who will serve in a consulting 
capacity. George L. Quarles has resign: 


as a department manager for Nationa 
Cylinder Gas Co. to become vice-president 
and general manager of the new subsidia1 


“4 


ASTE Convention 
October 10 to 12 


Tue American Society of Tool Engineers 
will hold its semi-annual 
the William Penn Hotel, Pittsburgh, « 
Oct. 10, 11 and 12. Seminars on time 
subjects, visits to industrial plants in | 
Pittsburgh area, showings of engineering 
films, the Society’s semi-annual banque! 
and many special events make up 
comprehensive convention agenda. 

A technical session on Thursday after 
noon, October 10, under the chairmanshij 
of Stephen Urban of Pratt & Whitney 
Syracuse, will be devoted to “Welding 
and Design.” 


convention 


Linde Expands at Boise 


Tue Linde Air Products Co. has start 
construction of a new oxygen filling sta 
tion and acetylene-producing plant at Cen 
tre Avenue near Owybee Street, Bois 
Idaho. This new plant is expected to be 
completed by the end of this year. 
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The largest flash-butt welder on the west 
coast, a Taylor-Winfield machine, rates at 
800 K.V.A. and has a forging pressure of 
240,000 pounds. 


This welder will weld either solid bar stock, 
tubing, structural sections of low carbon, 
alloy, or stainless steels. An effective cross 
section area of carbon steel as large as 24 
sq. in. or one as small as | sq. in. can be 
welded. The tubing range extends up to 
lengths of 45 feet and diameters of 12”. 


Loud Machine Works, Pomona, Calif., uses 
this high production welder in the manu- 
facture of oil country products, including tool 
joints to drill pipe; all sizes of tubing; truck 
axles of solid ends and tube torque members; 
and gear blanks. 


In your own production, you can effect sub- 
stantial savings in machining time and ma- 
terial by adapting flash-butt welding for 
joining two or more simple forgings or stamp- 
ings to obtain a complicated assembly. 


Taylor-Winfield will be glad to assist you 
in setting up your products and your 
production line. 


Flash welded joint on “ 


Briefs about Flash-Butt Welders 


OPERATOR CONVENIENCE =, 

AUTOMATIC OPERATION = Stes 9 

GOOD WELD QUALITY _ ee te ma, 
watt 

LOW POWER COSTS 

FAST OPERATION 

MANY SIZES 


Taylor-Winfield makes all sizes of 
flash-butt welders from 20 to 1200 
K.V.A. This welder, the West Coast's 
largest, has an 800 K.V.A. rating. 


2 


pin” end of oil 


well rotary drill pipe, SAE 3135 to 
SAE 1040 steel, before removing flash. 


Te TAYLOR 


CORP 
WARREN 
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fjjjgy _SUPER-FLEXIBLE 
U2) RUBBER COVERED 
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sect) Welding 
Cable 


The Arc Welding Industry voted “MAJOR” Welding Cable 
their first choice of brand names. The shipyards, ordnance 
plants and independent arc welding engineers backed their 
judgment with pvrchases of hundreds of thousands of feet of 
“MAJOR” Cable. “MAJOR” is STANDARD—Super Flexible, 
having a paper separator for quick stripping and attaching 
to lugs and holder. Spiral winding of fine copper strands in 
the conductor increases flexibility and insures maximum 
power transmission. Extruded type rubber covering is maxi- 
mum oil and abrasion resistance. “MAJOR” is good weld- 
ing cable. 


AT YOUR DEALER OR WRITE... WIRE... PHONE 


WELDING ENGINEERING COMPANY 


MAW FA RERS STRIBUTORS 


WISCONSIN 

















Mallory Establishes 
New Detroit Factory 


THE NEw Detroit plant of P. R. Ma 
& Co., Inc., is now in operation | 
special resistance-welding dies, electrod, 
and allied welding parts fabricated 4 
Mallory alloys. The plant is located 
8605 Livernois Ave., Detroit, and 
tains 6,400 sq ft of floor space. 
Mallory’s Detroit staff is headed } 
A. O. Braun, district manager and 0 \ 
Miller, assistant district manager. Bryc 
Chatterton, George F. Conway an 
R. Sayre will contact and lend ass 
to users of welding equipment. 


1 Ear 


Stance 


Nelson Appoints 
British Representatives 


MANUFACTURING and distribution rights iy 
the British Isles for Nelson automatic stu 
welding equipment and flux-filled studs 
have been acquired by Cooke & Ferguson. 
Ltd., welding engineers with long experi 
ence in the field. Arrangements call for 
the establishment of complete manufa 
turing facilities at the firm’s headquarters 
located at Victoria Street, Openshaw, Mar 
chester. The area has been divided int 
four territories and a field engineering 
staff, patterned after the Nelson field engi 
neering organization in the United States 


Create Local Chapters 
of Engineering Societies 


An Engineering Societies Council has 
been organized by the local New York 
chapters of various engineering, scientifi 
and technical societies to render a better 
coérdinated program of meetings and 
activities. Officers elected are: H. C. R 
Carlson, American Society of Mechanical 
Engineers, chairman; H. P. Wall, Ame 
ican Society of Safety Engineers, vice 
chairman; M. P. Davis, American Society 
for Testing Materials; secretary, H. | 
Dart, Institute of Radio Engineer 
treasurer. 


Pullman-Standard Welds 


Stainless-Steel Cars 


Work on the seventh lot oi railway pas 
senger cars since V-J Day was begun r 
cently at the Chicago car works plant of 
Pullman-Standard Car Mfg. Co. These 
cars will be constructed of welded hig 
tensile, low-alloy, steel and covered wil 
a stainless-steel sheathing. Maximun 
strength is thus combined with the decora 
tive effect of the silvery surface. 


Allegheny Steel Moves 


Tue Allegheny Ludlum Steel Corp 
cently moved its executive offices to 
Henry W. Oliver Building, Pittsburg! 
Pa. 


») 
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FACTS WORTH NOTING 


RUFLUS 


fallor 
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a _—, WELDING ROD 

i ) er I COATING 

— d Known for its are stabilizing 

_ 7 properties—RUFLUX §S is a 

ering sodium titanate containing 

engi. approximately 80% TiO2 and 

tates. 15% Na2O. Specific gravity 
3.93, mesh size-plus 200, and 
weight per cubic foot 48 Ibs. 


Included in welding rod for- 
mulation—it aids in speeding 
welding operations and heips 


a assure proper slog formation. 
atific 


etter 
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he TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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RUEMELIN Fume Collector 


REMOVES WELDING FUMES az the Source! 


‘ 
1.753 
yet 
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10 FT. Max Rise 
ABOVE FLOOR 





15 *® Max. Reacnw (Radius) ~ 


Sag i as Saline 


tl ae —] 


PATENTED 





LONG REACH MODEL D-5342 ~— Ideal for large welding booths. Hood 
reaches out 15 feet from wall. Swivel joints permit inlet hood to revolve in 360‘ 
circle for access to all welding positions. Recommended for welding shops 
having a wide variety of work. 


STANDARD MODEL 
D-5310 


Used for standard welding 
booth ventilation, Hood 
reaches out 9 feet from wall. 
A real necessity, especially 
during winter months when 
doors and windows are 
closed. 


PATENTED 





@ Install Ruemelin Fume Collectors to solve your fume re- 

moval problem in the most satisfactory manner. Noxious 
ases, smoke anc fumes are drawn away at the source. 
heck these exclusive features: 


1. Guards employee's health against fumes — less 
welder fatigue. 
- Clears shop air with minimum building heat loss. 


Exhaust hood instantly positioned, without using | 
troublesome devices. 


- Hood covers maximum welding area, vertically, 
horizontally and by circle swing. 


5. Hood equipped with swivelling ball-joint. 
6. Small amount of electric power used. 


2 
3 
4 


Thousands in daily service in progressive welding shops, metal working plants, 
railroad repair shops, foundries, structural steel plants, etc. Repeat orders received 
from many satisfied users. Collectors are available with individual exhaust fans, or 
with one large fan for multiple collector installations. Engineering data and direc- 
tions for installing, furnished with each order. Write for Bulletin 37-C and prices. 


RUEMELIN MFG. co. 


3880 NORTH PALMER STREET MILWAUKEE 12, WISCONSIN, U, S. A. 
MANUFACTURERS AND ENGINEERS 





SAND BLAST AND DUST COLLECTING EQUIPMENT 


A 4931-2/3 





McGraw-Hill Expands 
Its World News Bureau 


Four new full-time World News } _— 
were recently opened by the M Cons Hi 
Publishing Co., Inc., bringing the ¢».) 


number to eight. Regular offices ay, tt 


maintained in London, Paris, Ror}, 
Prague, Moscow, Mexico City, Shanchs 
and Bombay. THe WeLpinc Encivepp, Ns 
a McGraw-Hill Publication, will be able ; 
take advantage of the expanded { 

to bring its readers welding news fr, 
all over the world. 

Alcoa Plans New 

Die-Castings Plant 

ALuminum Co. or America has filed a 
application with the Civilian Productio, 
Administration for permission to erect , 
plant in Des Plaines, Ill., for the many 
facture of aluminum die castings, A; 
cording to present plans, the plant 


have a floor space of approximately 19 
000 sq ft and will employ 400 to 50 
workers when manufacturing operations 
get under way. 


Job Information in New 
Occupational Abstracts 


Postwak employment prospects in six 
cupations including welding are described 
in six recently published occupational a 
stracts. These summarize available 
mation on the nature of the work, ab 
ties and training required, earnings, nur 
ber and distribution of workers, adva 
tages and postwar prospects. Copies may 
be obtained at 25c each from Oct 
TIONAL INDEX, INc., New York Unive 
sity, New York City 5. 


“ 


NAF Convention 
in St. Louis, Sept. 12-14 


Ten thousand representatives of manag 
ment is the goal of the National Ass 
tion of Foremen at the Twenty-Third 
nual convention to be held in St. Li 
Sept. 12, 13 and 14. Virtually every phas 
of present-day problems experienced in i1 
dustry is scheduled for discussion in ] 
sectional conference. Details can be ol 
tained upon request to National Associa 
tion of Foremen, Convention Headquarter 
Forest Park Hotel, St. Louis, or Nation 
Office, 11 W. Monument Building, Da 
ton 2. 


Electrical Show Scheduled 
in New York Jan. 27-31 


Tue Electrical Engineering Expos 
that was scheduled in 1941 but post; 
because of the war will take place ir 
7lst Regiment Armory in New York 
January 27 to 31, 1947. The show 

be held in conjunction with the winte! 
convention of the American Institut 
Electrical Engineers. 
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\ Sooty SELF-HARDENING 












ETERS. 


GOOD? t's the 
best yet! 


ae IN 4", 3/16", 
5/32" and '/," 


NO CHANGE IN 








ROD DIAM- 


The low-cost hard-facing alloy that 
SAVES LIFE OF ALL EQUIPMENT! 


Wherever earth abrasion with impact is encountered 
STOODY SELF-HARDENING provides the extra protection that 
keeps all heavy equipment on the job—saves wear and tear, 
shut-down time and unnecessary replacements! 


Now, this low-cost hard-facing alloy is provided with 
a new, extruded flux coating that improves all welding 
makes it easier and faster to apply. The 
NEW COATED STOODY 
SELF-HARDENING sur- 
passes everything in its 


NEW, EXTRUDED COATING 


EASE OF 


a ae es te cn tn a ~~ ng eA 






characteristics ... 


Improves 


WELDING! 


EXCEPTIONALLY STABLE 
ARC with either DC or AC 
machines. 


GOOD BOND over a wide 
range of amperages. 


NO SLAG INTERFERENCE. 


MORE RAPID DEPOSITION 
RATE than dipped type elec- 
trodes. 


ee eee ee si 


price class! 


FEATURES 


CAN BE HANDLED IN ALL 
POSITIONS. 


SOLID, DENSE DEPOSITS 
with an absolute minimum 
of porosity. 
SELF LIFTING SLAG as de- 
posits cool. 


NO LOSS OF HARDNESS OR 
WEAR RESISTANCE on mul- 
tiple layers. 


5 eneibenpéin an ab Gib cab end ew eih Gn Gb amb an Gib Gn Gn GG Gb Gs Ge ale ah a 





STOODY COMPANY 


1141 WEST SLAUSON AVENUE, WHITTIER, CALIFORNIA 


pele) >) oe PVR Re) ¢° 


Retard Wear ~ an Save Repair 
NF : 
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Perhaps what you 


don’t know won’t hurt you... 


but surely, 


,, WHAT YOU DO KNOW 
y * WILL GUIDE YOU 


Selecting welding equipment is a matter of match- 


ing as best you can what you want in a welder with 


what you know a welder can offer. If you want equip- 
ment to do a BETTER arc welding job FASTER and at 


LOWER COST, you can 
match your requirements 
perfectly with the right- 
size G-R welder. Here's 
why—G:-R offers: 
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G-R Model 59—40-900 amp. range 





@ Lower Power Costs 

G-R’s high efficiency (as high as 
94.6%, as against 40-50% for gen- 
erator sets) means you get MORE 
welding out of every kilowatt of 
power consumed. 


@ Faster Welding 


Faster welding means HIGHER 
PRODUCTION~—with no magnetic 
blow, you can use higher heat with 
faster burn-off and increased rate 
of deposit to get more welding 
done per hour. 


®@ Better Welding 


G-R’s smooth, stable, all-position 
arc assures a better looking and 
better quality weld. 


® Job Proved 


G-R is a “job-proved” welder with 
a record of years of satisfactory 
performance in job shops, fabri- 
cation plants, shipyards, factories. 


CONSIDER THE ADVANTAGES of A-C Welding with a G-R 
For full information, wire or wrtlg 


GLENN-ROBERTS 
COMPANY 


2107 ADAMS STREET @ 
3100 E. 


INDIANAPOLIS 1, 
TENTH STREET @ OAKLAND 1, 


sts Se esshlsSSES 


INDIANA 
CALIFORNIA 
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Ford Spends $10,000,000 
in Foundry Reconversion 


A considerable portion of the $10,999 0 
Ford Motor Co. foundry reconversion . 
gram is being spent to provide 
working conditions for the 
10,000 production foundry 
Several electric furnaces have been 
to an outside position in the 
where objectionable heat 
longer will be a problem. Heat-trea 
furnaces and welding booths hay 
moved from the first floor to th 
eliminating superheated floors a: 
ventilation. 


and smoke ; 


Ryan Awarded 
Navy Contract 


A contract for a_ metallurgical 
program in connection with developmer 
of new types of materials suitabk 
power plant and exhaust systems has bee: 


placed by the Navy’s Bureau of Aerona) 
tics with the metal products divis 


the Ryan Aeronautical Co. In coéperat 


with the Navy, Ryan will conduct researc 
work on new high heat-resistant 
and products fabricated from 


materials. 


Linde Expands 
Amarillo Facilities 


AN acetylene-producing 
built by The Linde Air Products C 
Amarillo, Tex. Located at N.E. 3rd Av 
nue and Philadelphia Street, the site als 
includes a warehouse for the distribu 
of processed carbide. 


plant ha 


H. K. Porter Moves 
Its Boston Office 


Tue H. K. Porter Co., Inc., builder 

locomotives, and equipment for the pr 
cessing industries and oil fields, has moi 
its Boston office to 294 Washington Stre 
Boston 8. 

















New Distributors 





Metat & TuHermit Corp., 
5: (distributors of 
electrodes) Pacific Hardware & Steel ‘ 
Inc., San José, Calif.; Miller Weld 
Supply Co., Grand Rapids, Mich.; Mark 
Haines, Santa Rosa, Calif.; Wilson We 
ing Supply Co., Red Bank, N. J.; Are- 
Welding Supply Co., Detroit; Harry Ja 
Hardware & Appliances, Davenport, la 
Independent Welding Supply Co., Bron 
Muntz & Lee Co., Elgin, Ill.; P. L. ! 
Distributing Co., Oakland, Calif.; Min 
weld Co. of Kentucky, Louisville; ‘ 
Krause Hardware Co., Lebanon, 
American Compressed Air Products, 
Fort Wayne, Ind.; C & F Ornamental I 
Works, Kankakee, III. 


New York ( 
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Garret S. Parsons has returned to the 
Los Angeles branch office of The Lincoln 
Electric Co. as welding engineer after 
three years of Army service. In addition 
three new welding engineers have joined 
the company. They are Gorpon APPLEBY, 
Philadelphia office, Terri. S. Horrman, 
St. Louis area and E. James Lancuurst, 
Chicago territory. 
























































Lovis R. Koepnick has joined Trans 
World Airline as director of base en- 
gineering with headquarters in the TWA 
overhaul and maintenance base at Fairfax 
Airport, Kansas City, Kan. He succeeds 
Rosert C. Loomis, who has been pro- 
moted to the post of manager of engin- 


eering and overhaul at the Kansas City 
base. 





















































Wittiam H. Basse and Ernest L. Hartic 
head the retirement list of Joseph T. Ryer- 
son and Son, Inc., steel jobber operating 
warehouses in eleven cities. Mr, Basse 
started with the company in 1900 as an 
office boy and rose to positions of impor- 
tance in the sales division. Mr. Hartig 
started in 1902 in the bookkeeping depart- 
ment and rose to the position of vice- 
president. 






























































C. S. ALien, formerly assistant general 
manager, has been elected vice-president 
and general manager of the Sawyer Elec- 
trical Mfg. Co., Los Angeles. 


bi w 


Irwin McNiece has been named assistant 
district superintendent of service and 
erection for the Allis-Chalmers Mfg. Co. 
During the last three and one-half years, 
Mr. McNiece has been working on Allis- 
Chalmers marine programs in Seattle, 
Tacoma and Portland shipyards. 


<< 


Henry A. MuLten, formerly welding en- 
gineer at the Willow Run plant of the 
Ford Motor Co., has been appointed man- 
ager of resistance-welding sales for Amp- 
co Metal, Inc. 


w % 


Frank K. McDaniet has been elected 
president of American Bridge Company 
and Virginia Bridge Company. He suc- 
ceeds Leon A. Pappock, who retires as 
president of these two U. S. Steel subsidi- 
aris. Austin J. Pappock has been elected 
to replace Mr. McDaniel as vice-president 
in charge of manufacturing operations of 
American Bridge. Norman B. Orrapp 
has been appointed vice-president and di- 
rector in charge of sales of the company. 
He succeeds Eucene H. HEA op, retired. 


bf w 


Water C. Kerrican has been appointed 
manager of the nickel sales department of 











THE POPULAR 


+ Stronger Grip 
+ Any Angle Rod Grip ——-+ 
+ Longer Lasting Insulation + 


Available in the 
following sizes 


300 AMP 
400 AMP 
500 AMP 
%& Low Cost—Simple— 
Speedy Jaw Replacement 
*% More Economical 
* Lighter 
% Better Balanced 
* Rugged 
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13905 MACK AVE. 











RED HEAD 











IMPORTANT 


All 500 amp. Models are supplied with scientifically 
cooled handles to afford greater comfort to the 
operator. We invite your test of a 500 amp. Red 
Head on any job where excessive heat is a problem. 


MOTT WELDING PRODUCTS, inc. 


DETROIT 15, MICHIGAN 


ELECTRODE 
HOLDER 


DISTRIBUTORS’ 
INQUIRIES 
INVITED 


MECHANICAL 
OR SOLDERED 
CABLE 
FASTENING 
- 


DOUBLY 
STRONG 
MECHANICAL 

CABLE 
FASTENING 
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The international Nickel Co., Inc. N 
He succeeds the late Rupotpn |. ¢ 
F. W. Mason, Jr., formerly associ 
The Lithium Co., Newark, has j; 
development and research divisi: 
company. 


ey 


Hersert G. Austin has been na , 
trict sales manager of the Boston offic. 
Lukens Steel Co. and its subsidiaries. ,, 
Products Steel Corp and Lukenweld. Jy, 
He succeeds Ropert H. McCracxe> 

has been appointed district manag 
sales of Lukens’ and By-Products’ <a}, 
office in Cleveland. 


bs % 


Bert Horus, formerly general sales mar 
ager of Ideal Industries, Inc., Sycamor 
Ill., recently organized a new firm know: 
as Holub Industries, Inc., 413 DeKalb Ave 
Sycamore, I]. Gorpon W. WerzeL, fo; 
merly Mr. Holub’s assistant at Ideal, has 
resigned to become sales manager of th 
new concern. 


P. H. Desrosiers has been elected execu 
tive vice-president and director of Joilett 
Steel, Ltd., Canadian subsidiary of Ameri 
can Brake Shoe Co. 


os % 


ALEXANDER J. CassittT, vice-president 
the Western Saving Fund, was recently 
elected to the board of directors of the 
Pennsylvania Salt Manufacturing Co 


Wituram M. Sprincer has been appointed 
x-ray products manager in the products 
department of E. I. DuPont DeNemours 
and Co., Inc., Delaware. Mr. Springer: 
takes the place of Cyrus A. Poote, wh 
has been transferred to the sales resear: 
division. 


C. C. Smitrn has- been assigned special 
headquarters electronics sales representa 
tive to the southeastern states for Westing 
house Electric Corp. His territory includes 
all of North and South Carolina, Georgia, 
Florida, Alabama and portions of Tennes 
see, Mississippi and Louisiana. 


wv 


Vernon H. Van Diver, director of adver 
tising for subsidiaries of Union Carbic 
and Carbon Corp., has resigned to opé 
his own business as merchandising an 
advertising counselor with offices in the 


McGraw-Hill Building, New York City 
wy wv 


Wituram B.~+Keen has been appointed 
superintendent of farm equipment prod 
tion for Graham-Paige Motors Corp. M: 
Keen takes charge of assembly lines 
Willow Run producing Rototiller farm ms 
chines. 
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THIS MITTEN 





New A-9 
COVER-MIT 


last 














make mittens 
longer 


+> 


,% 





leis PINTO THIS MITT 


The new A-O 6X 152 Cover-Mitt is designed to 
fit over welders’ full mittens or one-fingered mittens, 
substantially adding to their life. It is made from split 
horsehide leather, specially tanned to resist heat and 
withstand rough wear. Slips on easily. 

May be ordered in pairs, or all “rights” or all 


“lefts.” Your nearest A-O Safety Representative can 


supply you. 


LIKE THIS 


DNV eSU COTTER OMMOIPLECCLANEE sofery Division 





SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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Use BADGER Permanent Dust Filters 


Here are some of the benefits you can enjoy with a BADGER Permanent (Cleanable) Filter on every 


one of your Welding units . 


Stop all Process and Atmospheric Dust 
uce “‘down-time’ and Labor losses 

Cuts Brush Replacement Costs 

Avoids Repair due to grit and dirt 

Double Brush and Rotor Life 

Maintains a Arc 

Keeps Motors Cool 

SAVES FILTER COSTS REPEATEDLY 
PROVE these benefits on your units! BADGER Permanent Filters are 
made for all popular Welders—Lincoln, G. E. Hobart, P & H, West- 
inghouse, Wilson, and others. 
Write or wire for full information. 


CORPORATION 


335 E. srown St., Milwaukee 12, Wis. 
































THE STANDARD OF 
QUALITY 


Throughout the World 


« 
CAST ALUMINUM 


WELDING RODS 
OF STANDARD ANALYSIS 
« 


PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


AND ELECTRODES 
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Sypney L. W. Lea, recently released 
the armed services, has been nan 
tising manager of the Pennsylyan 
Mfg. Co. He succeeds Mrs. Etx 
KLINGMAN, retired. ANNE Hurw 


been appointed Mr. Lea’s assistant 


E_mer A. ScHwartz, formerly of R 
Steel Corp., has been named pres 
Portsmouth Steel Corp. Mr. Sel 
sumes complete charge of operations 
the corporation, which is acquiring 
present Portsmouth, O., works 
Wheeling Steel Corp. 


BrRaAHNA CHALEFMAN Hutcnins has bee 
elected president of the Safety Researct 
Institute, Inc., educational and public 
lations organization in various types 
safety work. 


sS 


Tuomas P. Rizey has been appointed gen 
eral superintendent of Carnegie-Illin 
Steel Corporation’s Johnstown-] 
works at Johnstown, Pa. 


BuckLey M. Byers has been app 
assistant manager of the New York 

of A. M. Byers Co., 30 Rockefeller Plaz 
Mr. Byers is in charge of export sales 


J. M. Fenner has been appointe d 
sion superintendent, stain'ess steel, at t! 
Waukegan, Ill., works of the Americar 
Steel & Wire Co. Ronarp E. Grirrim 
succeeds Mr. Fenner as supervisor of the 
research laboratory in Cleveland. 


JosernH N. Peters has been named n 
ager of the carbide and cast-alloy divis 
of the Jessop Steel Co., Washington, Pa 


Harry Witson, Jr., formerly vice-presid 
in charge of operations, has been elected 
first vice-president of the Jessop Ste« 
Washington, Pa. 


W. Frank Ketty has been appointed ¢ 
eral superintendent of foundries for A 
ican Manganese Steel Division of Amer 
can Brake Shoe Co. 


Frank V. Locxerer, formerly sales 


ecutive with Rit Products, Inc., has 
appointed general sales manager for 


af 


| States Equipment Corp. Mr. Lockefe: 
| direct sales opera‘ions of welding « 
| ment manufactured by the company 
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| NOW... get “Air-Conditioned” Safety 
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@ Welders wearing CESCO’s new A/r-Flow Helmets 

stay at their jobs in comfort, under any conditions. Tests 

in many large plants have proved that production is in- 


man creased as a result. 

. CESCO’s advanced method of helmet “‘air-conditioning”’ 
washes away fumes and heat . . . reduces worker fatigue. 
Fresh air is ingeniously supplied by a new, exclusive sys- 
tem of air feeding. 

cted Doctors and safety engineers designed . . . and strongly 
a, ; recommend ... the new CESCO Air-Flow Helmet. Work- 
ers welcome it... never before have they been assured 
such safety, comfort and health protection. 


oR | CB CHICAGO EYE SHIELD CO. 


sn | . 2330 WARREN BOULEVARD, CHICAGO 12, ILLINOIS 


Get the fattata, FREE 


ze Write for this new,” el 
7 a , 
o) oe fopar © : CESCO FOR SAFETY 


oe ix eae 


Oty a aeeee wapes as ee 
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PACIFIC CARBIDE 


. BS 
a 


A tested carbide .. . meeting International and Federal specifi- 


' 
fp Pe 


cations . . . generating acetylene in 12 countries. Standard sizes, 
in 100-lb. and 500-lb. drums. Location of our plant at Portland, 
Oregon, permitslow-cost delivery toall deep water ports. Address: 


Pacific Carbide & Alloys Co. 
(Wholly-owned Subsidiary of Stuart Oxygen Co.) 
351 California Street, San Francisco 4 


Important: These companies are not connected in any 
way with any other producer of Carbide. 





























with 
YORK’S 77 


CAST IRON BRAZING 


FLUX 


Fear of overheating can be forgotten. 
Cleaning and grinding are unneces- 
sary, because “York’s 77” penetrates 
through grease, oxides, etc. 
Chipping is unnecessary, because a 
satisfactory bond can be obtained on 
oxidized surfaces. 

Deteriorated cast iron can always be 
welded successfully with “York's 
77.” 


3349 OGDEN AVE. ° CHICAGO 23, ILL. 





YORK ENGINEERING COMPANY 





R. W. Guimore has been na: 

ager of a new branch office of 
Chalmers Mfg. Co., opened in t 
mount Hotel Bldg., Evansville. J, 
AntHony Lepescu has been pr 
assistant general superintendent 
company’s No. 1 and 2 grey ir 

ries and brass foundries. Gusta) 
succeeds Mr. Lebesch as superintende, 
of the No. 1 grey iron foundry. 


G. J. Rexxer has been elected 4 yi, 
president of the Ohio Chemical & \ys 
Co., subsidiary of Air Reduction Sales ¢,, 
SterHEN H. Newsurn succeeds Mr. Re} 
ker as manager of Air Reduction’s ), 
troit district. Succeeding Mr. Newby 
as Cleveland district manager is A. ( 
Brown, Jr., recently returned from th 
armed services. 


Cuartes R. Cox, formerly president 
National Tube Co., has been elected pres 
dent of Carnegie-Illinois Steel Corp. Hy 
succeeds JoHn Lester Perry, who has be 
come assistant to the president of the 
U. S. Steel Corp. Succeeding Mr. Cox as 
president of National Tube is Joun | 
Gosie. Marcus J. Avuretivus has beer 
elected sales vice-president of U. S. Ste: 
Supply Co. . 


wv w 


r..Ds Scort, formerly associated with t 
Welding Equipment and Supply Co., De 
troit, has been appointed general sal 
manager of the Alloy Rods Co., York, P 
Mr. Scott will be responsible for the sa 
of tool steel electrodes, stainless steel ar 
cast iron and other special alloy 
trodes. 


Dr Rurus E. ZimMERMAN, vice-pres 

in charge of research and technology 
U. S. Steel Corp., has been elected t 
ceive the American Society for Metal: 
1946 Medal award for the advance: 

of research. 


Rosert P. Nicuots has been appointe 
field engineer in the installation depai 
ment of R. G. LeTourneau, Inc. 


Joun H. Faunce, Jr., recently releas 
from the U. S. Navy, has been appoi 
manager of the new Chicago office 
Lukens Steel Co., 332 S. Michigan Av 


Georce W. Wacker, formerly with 
Nash-Kelvinator Corp., has been na 
automobile design censultant for the |! 


Motor Co. 


BricapieR GENERAL DoNALpD ARMSTRON 
recently retired from the Army after t 
ty-six years of service, has joined the staf 
of the American Standards Associatior 


bs wv 


T. F. DeNormanviz has been na 
branch manager of the Buffalo, N. Y. « 
of the Jessop Steel Co. 
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RegO Standard Manifolds Combine Major 
Features to Give You Custom-Built Features 


RegO offers a complete line of 
standard manifolds—wall- 
mounted and cross-type models 
in a range of sizes up to the 
largest for supplying complete 
pipe systems... and, in addition, 
there’s a series of portable styles 
which provide manifold advan- 
tages at low cost and which fully 


meet the requirements for general 
use in the field. 

Specify RegO Manifolds . ... you 
will be certain to get the full 
benefit of engineering know-how 
which has a background of many 
years of practical designing and 
manufacturing experience. 

Send for catalog today! 





4201 N. Peterson Ave.,. 


“ge 








WELD-A-CAST Flux 
The old brand is still the best 

No. 1. For Welding with Cast Iron 
Rod. 
For Brazing and Bronze 
Welding. 
For Welding Cast 
Aluminum. 
Ask Your Dealer—or write 


CORTLAND WELDING COMPOUND CO. 
Cortland, N. Y. 





\ OXY ACETYLENE 
\, welpes 


No. 3. 


No. 4. 


Most Economical 


Unrivalled economy is provided by the 
many superior, exclusive design and 
construction features of the Improved 
“Round File” lighter. A large file area 
is provided—approximately one square inch. 
The file is of superior quality, hardened 
in our own factory. The spark metal is 
of large diameter and the patented 
cartridge holding the metal locks exact- 
ly into position, permitting instant replace- 
ment. Every part of the lighter is thor- 
oughly tested. 


The Improved “Round File’ Gas Lighter 
SAFETY GAS LIGHTER CO. ( &, ) LYNN, MASSACHUSETTS 
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WELDING D ETE R * f} a BRAZING 
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* STICKS TO ROD_wiu NOT BLOW OFF. SAVES TIME AND AS- 
SURES A BETTER JOB. 


%& CLEANS — FLOWS to ausry, Greasy, BURNED CAST IRON. 


CRACKS MAY BE VEED WITH OXYGEN INSTEAD OF GRINDING OR CHIPPING. 


%& BONDS assures stronc BOND TO GROUND OR OXIDIZED SURFACES. 
No. 3 SPEC:AL LOW HEAT—Has same effect as No. 2—at low temperatures. 
For expansion and contraction problem jobs. 


No. 1 BLUE—Welds brass, copper, No. 5 CAST—Welds cast iron with- 
brazes steel — malleable — cast out pinholes or hard spots; makes 
iron. Exceptional flow and bond a soft machinable weld. 


on these metals. 
SEND FOR SAMPLES 


JOBBERS' INQUIRIES INVITED 


PETERSON WELDING LABORATORIES 


KANSAS CITY 6, MISSOURI 





TRINDL anc weiver 


DESIGNED FOR HIGH SPEED PRODUCTION ARC WELDING 


TRINDL PRODUCTS. LID. wso.es vr"Kc 





Haron T. Youncren, formerly chic 
engineering development for Borg-W Sie 
Corp., has been appointed director of . 
gineering for the Ford Motor Co 

D. Crusog, formerly of the Fish: 
division of General Motors, has 
named a member of the executive 

the company. 


Joseru H. Bett has been appointed brane 
manager of the St. Paul, Minn. offic. 
Independent Pneumatic Tool Co. Thy 
office will serve all of Minnesota, caste; 
portions of North and South Dakota, ; 
west portion of Wisconsin and the 
peninsula of Michigan. 


Dr. Epcar C. Bain has been award 
Albert Sauveur achievement award 
1946 in recognition of his concepti 
a new approach to the heat-treatm: 
steel. 


Ww 


H. K. Tryon has been appointed a m: 
ber of the sales staff of the new Cleve 

office of Lukens and subsidiary, By-P 
ucts Steel Corp. 


Warren J. Hotmes has been named 
port representative in the Philippin 
lands for the Allis-Chalmers Mfg. ( 
Mr. Holmes will work with the Earnshay 
Docks and Honolulu Iron Works, distri! 
tors of heavy industrial equipment for | 
firm’s general machinery division. 


Donato J. Witt has been elected pre 
dent of Stuart Oxygen Co. and its 
sidiaries. He succeeds Patrick Coyni 
who assumes chairmanship of the ent 
company. 


Ricnarp T. NALLe, executive vice-pres 
dent of the Midvale Co., was rec: 
elected to the board of directors 
Pennsylvania Salt Mfg. Co. 


Lestie B. WortuincTon has been « 
president of U. S. Steel Supply C 
succeeds Ernest E. Atpous, who 

from the presidency in accordance 
the corporation’s retirement plan 


Pem W. Tay or has been appointed sa 
representative of Titan Metal Mfg. Co. |! 
North and South Carolina, Georgia, | 
ida and Alabama, with offices at 89 Mor 
gomery Ferry Drive, N. E., Atlanta 


wv % 


ALEXANDER J. Cassatt, vice-president 
the Western Saving Fund, was rece! 
elected to the board of directors of 
Pennsylvania Salt Manufacturing Co 


Harotp S. Wuite has been appoint 
head of engine research for the Ford M 
tor Co. Mr. White brings to Ford a w 
background in aircraft and automo! 
engine research. 
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Filter Lens—for helmets and shields. 


Cover Lens—for cup type goggles. > 


Are you paying too much for lenses? 


e@ Spending more for lenses than you need to is 
like throwing money away. Save it, by ordering 
Amcoweld Protective Lenses that are not only 
reasonable in cost but also “‘tops’’ in quality and 
service life. All shades—all types (flat, clear and 
shields, 
goggles, and spectacles. Prompt delivery. Write 


coated) for welders helmets, hand 
for fully descriptive literature and prices. 


EASTERN EQUIPMENT COMPANY, Inc. 


Industrial Safety Division + Willow Grove, Penna. 


MANUFACTURERS OF AMCOWELD PRODUCTS 











—_ 


EISLER ENGINEERING CO. 


Address: 749 So. 13th St., (nea: avun ave.) Newark 3&1 
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DALLETT 
PNEUMATIC 


SCALING & LIGHT 
CHIPPING HAMMERS 


DALLETT’S line of 
Precision Built Scal- 
ing and Light Chip- 
ping Hammers features 
the DALLETT Safety 
Chisel Retainer Bush- 
ing—a safety advan- 
tage designed by 
DALLETT to hold 
chisel securely, pre- 
venting piston from 
driving it out of 
hammer. 



























PNEUMATIC AND 






HAND CHISELS 
“DALBO” AIR HOSE 
COUPLINGS 
“DALLETT" PNEU- 
MATIC SAFETY 
4 RETAINER SHANK 
Write for cusais 
illustrated “DALWELD” DE- 

. TACHABLE WELD- 
Bulletin ING CABLE CON- 
Number 500 eer 

DALLETT’S RS e 
Series: Valveless 
type. Lever 


throttle control admits 
smooth, graduated flow 
of air . . . Exhaust air 
passes through bushing 
—blowing away chips 
or scale. The ideal Tool 
for removing flux and 
excess metal 
welding operations. 


from 


The DALLETT RS Series of Weld-Flux Scaling Hammers 
were especially designed for speeding up welding produc- 
tion. They are light in weight, simple in construction—but 
are built to take it! First choice of the professional Welder. 


Distributors in principal cities throughout the 
United States, Canada, Evrope, and South America. 





THE DALLETT COMPANY 


MASCHER AT LIPPINCOTT STREET, PHILADELPHIA P 


Manufacturers of Pneumatic Tools 








A 


and Accessories 


105 











VICTORY 
Automatic 
Seam Welder 


ACTUAL 
PHOTOGRAPH 
OF MODEL 0412 
IN USE 


Have you considered the opportunities 
which the VICTORY Automatic SEAM 
WELDER offers you for low-cost, con- 
tinuous production of many types of seam- 
welded tubing? Century Electric Co, St. 
Louis, make seam-welded fractional horse- 


VICTORY ENGINEERING 


power motor frames at enormously in- 
creased rate with this Model 0412 VIC- 
TORY Automatic SEAM WELDER. 


For detailed information regarding this re- 
markable machine, write, wire or phone— 


& MACHINE 
WORKS, Inc. 


3000 Chouteau Ave., St. Louis 3, Mo. 








AT LOWER 


> 


PRODUCTION COSTS 


The Weldit Gasaver shuts off the welding 
flame when not in use. . . . Conserves 
essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires+from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 


When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
. ++ No time lost... .No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


MODEL ‘cw" 
BLOW 
TORCH 


628 BAGLEY AVENUE 


The Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
plants. . . . Built in accordance with the 


either natural gas, menufactured gas, or other low temperature 
fuel gas and compressed air. Stands up under rough shop use. 
. . . Send for literature. 


* DETROIT 26, MICH. 




















; Spot-Welding Circuit Welder 


2,401,528. ALrrep Vanc, New York Cit 
assigned to CONTINENTAL CAN Co., 
New York City. Filed Jan. 20, 194 
sued June 4, 1946. 

A welding circuit 
former having primary and_ seco 
windings and two opposed electrodes 
of which is movable 
The electrodes are connected to th 


including a 


toward the 


nal ends of the secondary winding U 
elements are a solenoid for moving 
movable electrode toward the other, a 
denser, and a mercury-vapor discl 
tube. The primary winding, the sol: 

the condenser and the discharge tul 

connected in series. 


Magnetic-Particle Inspection 


2,401,467. Foster B. Doane, Wiln 
Ill., assigned to MaAcNaFLux Corp., | 
cago. Filed May 22, 1939. Issued 
4, 1946. 

The method of magnetically 
object for cracks or 
by subjecting the object to a rotating 1 
netic field and bringing finely divided 
magnetic particles sufficiently close to 1 
object to adhere adjacent to any crack 
or other imperfections providing increas 
reluctance to magnetic flux. It in 
a means for establishing a 
netic field about an arbitrary longitud 
axis, means for establishing a magi 
field parallel to the arbitrary longitud 
axis, and two current sources having difl 
ent time characteristics so as to prod 
a resultant magnetization continu 
changing its direction by angle of at 
90 deg. At least one of these 
varies its current intensity with a 
quency sufficiently high to retain the pa 
ticles on the workpiece over cracks theré 
The particles adhering to the workpi 
simultaneously indicate cracks in any 
rection. 


other imperfect 


circulal 


Electrode Holder 


2,403,086. Max S. Kenwortny, P 
land, Oreg., assigned to C. L. Hars 
Portland, Oreg. Filed April 29, 19 
Issued July 2, 1946. 

An electrode holder comprising a 
of spring-opened gripping members pi 
ally joined together. One of the gripp 
members is relatively fixed and the « 
is movable. Codperating electrode-hold 
jaws are formed upon the adjacent e1 
of the members. A 
pivoted handle engages the movable m« 
ber in order to apply gripping pressure 
close the jaws. 


manually operab 
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High-Frequency Welding 


9400,921. Wirtiam G. Dow, Harowp C. 
fancy, and Henry J. Gomserc, Ann Arbor, 
Mich., assigned to General Morors Corp., 
Detroit. Filed Sept. 23, 1942. Issued May 
28, 1946. 

In a method of welding a plurality of 
electrically conductive members together, 
the step of applying to the surface of one 
of the members thin spacers formed at least 
partially of insulating material to define a 
certain area. A second member is laid 
over the surface of the first and on the 
spacer to provide an electrically conductive 
means between the contiguous faces of the 
members within the defined area. High- 
frequeacy current is then applied to the 
two members at a voltage insufficient to 
cause arcing between them. 


w w 


Automatic-Welding Feed 


2,402,938. Leoniwas K. Strincuam, Uni- 
versity Heights, O., assigned to Tue Lin- 
co.N Exectric Co., Cleveland. Filed Julv 
13, 1943, and March 17, 1944. Issued June 
25, 1946. 

In a method of automatic welding a 
means for supplying granular flux material 
in a substantially unaccumulated, free- 
falling stream flowing at a selected rate. 
The depth of the deposited layer of flux is 
determined by the rate of relative move- 
ment of the welding wire and work. 
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KLING SHEARS Jo Mest. 
» Sap INDUSTRY'S 
PEACE TIME 
PRODUCTION 
PROGRAMS 
FROM 
NOW ON— 





The latest improved shearing methods, so indispensable to all-out war-time pro- 
duction, will continue to be factors of speed and accuracy as. industry retools for 
peace-time activities and expansion. Kling Rotary Shears meet many demands. 


® Cut Circles ® Cut Odd Shapes 
® Straight Lines ® Bevels, and angle 
® Cut Rings of large ® Reverse Curves 
or small radii ® Beads, and U's 
® Make Flanges ® Cut Holes, without cutting 
® Joggles and Offsets from edges 


KLING Rotary Shears are built for endurance and long-time 
service. Moreover, skilled labor is not required in their 
operation. 


INVESTIGATE: WRITE TODAY FOR BOOKLET No. 245 


Kling Bros. Engineering Works 


1319-WE NORTH KOSTNER AVENUE e CHICAGO 51, ILLINOIS 


or 
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Here is a letter that says more for Sight Feed Acety- te 
2 

lene Generators than our copywriter-could say on if 
reams of paper. It says more and it means more vy 
because a customer said it. i 
“When a fellow makes a good product he likes 

to hear about it. Well, we want to say that during 3 

the war we have used tons and tons of carbide Ay 

and have not had a bit of trouble for all these a 

= 

years. They are doing such a good job that we < 


can’t talk ourselves into buying the new type.” 
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ne wie oe oo ee 
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Made by WELDORS 
for WELDORS 


No. 700 ROD 


For WELDING 
e DIE CAST WHITE METAL 
© SHEET and CAST ALUMINUM 


No. 1 FLUX 


For WELDING and 
BRAZING CAST IRON 


HERE is nothing comparable 

to the No. 700 rod for ease 
and scope of application. No 
flux required, no precleaning of 
the metal, no porosity in the 
deposit. 


No. 1 flux works perfectly with 
either bronze or cast iron filler 
rods. Unbeatable for silver 
brazing stainless steel. No pre- 
cleaning—does not leave a hard, 
glossy scale. 


Nothing Finer Available 
Try them and you'll like them 


W/O WY 


WELDING SPECIALTIES CO 


149 S. WESTERN AVE 


) a) ‘4 
A TLE Jé Dei 








Flux-Cutting Powder 


2,402,947. CuHarces J. Burcu, Plainfield, 
N. J., assigned to THe Linpe Air Propucts 
Co. Filed Feb. 6, 1943. Issued July 2, 
1946. 

A powdered composition for flux flame- 
cutting containing, by weight, 4 to 36% 
iron, 28 to 63% manganese, 3 to 19% 
silicon, 4 to 50% aluminum and 1 to 13% 


| 
of at least one substance selected from | 


the group consisting of zirconium and 
calcium. This flux-forming fuel is in- 


| troduced as a flowing stream in an oxy- | 
| fuel flame. 


w w 
Brazing Method 
2,403,109. 


PANY oF America, Pittsburgh. 
March 25, 1943. Issued July 2, 1946. 
An improvement for 
brazing that comprises the immersion of 
the articles to be joined in a bath of 


molten brazing flux (composed largely of | 


the fluorides and chlorides of the alkali 


metal and alkaline earth metals) and in | 
contact with a receptacle of nickel or high | 
percentage nickel alloy. The improvement | 
consists in providing the molten flux with | 
a content of nickel particles in amount of | 


about 0.5 to 10% by weight of the total 


mixture, and immersing the articles to | 


be brazed in the nickel-flux mixture. 


Aluminum-Brazing Alloy 


2,403,110. 
sington, Pa., assigned to ALUMINUM Com- 


PANY of America, Pittsburgh. Filed Oct. 


13, 1943. Issued July 2, 1946. 

A brazing medium consisting of par- 
ticles of alkali-metal chloride flux and 
intermixed particles of aluminum-base al- 


loy at least partially coated with a film | 


of the flux and a pasting agent of non- 
aqueous organic material. 
medium is eharacterized by a capacity ito 
flow more readily at brazing temperature 
than a similar medium of like composition 


in which the alloy particles are uncoated. | 


Stud-Welding Method 


2,403,438. 
Wash. Filed Sept. 4, 1940, and June 22, 
1943. Issued July 9, 1946. 

A method of end-welding to a metal 
body a low-carbon steel stud having a 
shank and a hemispherical head. 
is established between the head of the 
stud and the point at which it is to be 


welded an electric arc of suitable strength | 
to effect rapid local fusion of an area | 


as great as the cross-section of the shank 


Sut less than the area of the base of the | 


‘Yead and to a depth less than the radius 
of the head. The head is thrust into the 
‘used metal before the latter can drop off 


When the heated metal cools, the stud | 
s bonded to the body over an area greatei | 





Mixe A. Mitier, New Ken- | 
sington, Pa., assigned to ALUMINUM Com- | 
Filed | 


the method of | 





Mike A. Mitier, New Ken- | 


This brazing | 





Grover A. Hucues, Seattle, | 


There 





Oxygen and Welding Supply 
Distributors 


Become an independent 
oxygen manufacturer 
and earn greater profit! 


Don’t be a middle-man— become an 
independent oxygen manufacturer 
and earn all of the profit! Learn what 
we can do for you before you “buy” 
cylinders or “‘service rights” from an 
oxygen and acetylene manufacturer: 


Without any capital investment by 
you, we are prepared to installa new, 
patented Air Products, Inc., oxygen 
generator for you. We will instruct 
your employees in its operation, 
maintain it in first-class condition 
and provide service at regular inter- 
vals for efficient, economical and safe 
operation. This modern complete 
oxygen producing unit will be leased 
to you under a long term contract 
which saves you a capitalinvestment 
of approximately $25,000 or more. 
Under our plan you actually own the 
oxygen cylinders and all other facil- 
ities except the Air Products, Inc., 
oxygen producing equipment. 


During the war Air Products, Inc. 
produced a great many new-type 
oxygen generators for the armed 
forces. Now they are available for 
peacetime production of pure, dry 
oxygen—at low cost and high effi- 
ciency. The generator features the 
exclusive Air Products, Inc. patented 
oxygen compressing system, which 
eliminates the need for an oxygen 
gas-holder, water lubricated oxygen 
compressor, and oxygen drying 
equipment. 


Write us today giving your esti- 
mate of the average number of cubic 
feet of oxygen you can sell per month. 
Also the amount of capital you are | 
prepared to invest in this profitable 
industry. Leases already signed will | 
take up our production for several 
months. Therefore, we suggest that 
you arrange a lease now to insure 
earliest possible installation. This 
will allow time for you to obtain 
cylinders, prepare building, etc. 


All inquiries will be treated in con- 
fidence. Communicate with: 


Air Products, Incorporated 
Post Office Box 538, Allentown, Penna. 
Attn: Chester T. Price 


Telephone Emmaus 493 


If you are a consumer of oxygen in 
excess of several hundred thousand 
cubic feet per month we have a money 
saving service for you—a service which 
is now being utilized with complete 
satisfaction by several very large and 
internationally known corporations. 
Inquiries are invited. 








than the cross-section of the shank. 
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In the atomic hydrogen process, si- 
lent arcing with Callite Puretung Elec- 
trodes gives the operator finer control 
on light-gauge metals. High tempera- 
ture of the atomic arc cuts working 
time on each job and increases output 
of cleaner, stronger welds. By adjust- 
ing the arc fan for variable angles, 
the opérator can easily weld fillet, 
butt, lap, seam, corner and many other 
joints with greater speed. No flux is 
needed. 


FOR 26 YEARS PIONEERS 


Unretouched photo of 
corner joint weld 


Callité Puretung Electrodes (99.9% 


pure tungsten) are widely employed 
in atomic hydrogen, helium and ar- 
gon arc welding processes. Uniform 
high purity resists intense arc heat; 
electrodes consume slowly. Deposits 
are entirely free from spatter and 


scale, eliminating costly grinding and 
finishing. Write for descriptive Bulle- 
tin No. 154. Callite Tungsten Corpo- 
ration, 549 Thirty-ninth Street, Union 
City, New Jersey. Branch Offices: 
Chicago, Cleveland. 


Standard and special-polished, clean and black; 7 standard diameters, 12-inch 
lengths; random lengths and other diameters on special order. 


FASTER 
EASIER 
BETTER 


when you use. ee bare rods. 


FLUXINE No. 6 .. 


JOBS 


Are Done 


and steel. 


FLUXINE No. § for gas 


bronze bonding 


FLUXINE No. 18 for 


n-gi 


iN TUNGSTEN METALLURGY 


FLUXINE No. 2 for brazing and bronz 
ing—copper, copper alloys, mal 


welding steel 


trinc 


cast and gray 
bronze and nickel alloy rods 


gas and atomi 


gen welding of stainless steels ar 


FLUXINE No. 41 used th 
silver solders on copper and 


on steel. 


FLUXINE No. 42 used 
Phos-Copper rods and 


solders on copper and 
FLUXINE No. 43... 


whenever low-melting 


ite alloy na 
its aqluoys and 


with Westinghouse 


low-melting silver 


its alloys. 
non-glari ng... used 
silver solders are 


specified. No injurious fumes. 


Wherever a flux is 


required 


“FLUXINE” 


luxes will do it better and more economi- 
cally. Write us on company letterhead for 
sample stating your flux problem. Address 


Dept. G 


Better jobbers everywhere 
carry the “FLUXINE” line. 





, ite for 
obber or wT? 
See yo Ne details, now" 


Mid-States EQUIPMENT CORP. 


SOUTH MICHIGAN AVENUE CHICAS® 156 ILLINOIS 


KREMBS & COMPANY 


Est. 1875 
669 West Ohio Street, Chicago 10, Ill. 
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. » IN MODERN SCHOOL 


It's a beautiful steel building, built especially 
for Welding instruction. Each cadens has his 


own individual weld- Ty 
ing booth and person- 
al arc welder. 


‘ > S| 
pescn 
Large, an COL} 


airy rooms for class- 
room instruction peri- 
ods. Reference books, 
head shields and pro- 
tective clothing issued 
to every student. 


- 


. . WITH EXPERT INSTRUCTORS 


The teachers are expert 
arc weldors who have 
had many years of prac- 
tical arc welding experi- 
ence. They keep up on 
modern welding tech- 
niques and pass them on 
to the students. 


. - UNDER THE G. I. BILL 


The Hobart Trade 
School is fully qualified 
under the G.I. Bill, and 


service 


veterans are 


welcomed to its classes. 
Established years ago, 
the school is not a 
World War II offspring. 


COMPLETE COURSE — 


The course of instruction 
is complete and inten- 
sive. Welding is taught 
in all its phases, arc, 
alloy and carbon arc, 
acetylene and flame, 
helium, stud, automatic, 
resistance and metal 
spraying. 


GOOD WELDORS hd Se 


All over the country, 


manufacturers 


are 


clamoring for more arc 
weldors. It's one of the 
highest paid industrial 
jobs available today — 
send the coupon below 
for further details. 


HOBART TRADE SCHOOL, INC. 


Box U96 


Troy, Ohio 


HOBART TRADE SCHOOL, Box U%, Troy, O. 3 
Send more detoils about your welding school. 
I've checked my status for entrance below: 


C) Veteran C) Non-veteran 


NAME 


ADDRESS 





city 





Cowoenwwooed wu case 


110 





| Staten 





Flash-Welding Method 


2,401,243. Wirtram C. 
wood, Wis., assigned to 
Corp., Milwaukee. Filed 
Issued May 28, 1946. 

A method for the flash welding of parts 
difficult to assemble and requiring a set-up 
time unreasonably long relative to the 
welding cycle. The time of the welding 
machine is conserved for welding by as- 
sembling the opposed work parts exter- 
nally in separate portable packages clamp- 
ing them by electrode dies under welding 
contact pressure. A plurality of such pack- 
ages containing the opposing work parts 
can be transferred to a flash welder with 
the packages in movable supports so that 
the edges to be welded are disposed in 
alignment for welding. The packages are 
removed as a unit from the machine and 
disassembled to free the welding dies for 
successive welding operations. 


Heatnu, Shore- 
A. O. Smirx 
April 9, 1943. 


Jig for Butt Welding 


2,402,178. Leir NILssEN, 
Island, N. Y., and Satvatore 
Josern Finentt, Rahway. N. J.. assiened 
to Foster WuHeeLer Corp., New York 
City. Filed Dec. 29, 1943. Issued June 
18, 1946. 

A jig for resistance butt welding com- 
prising a tubular work-holding member 
having separate contacts at its inner peri- 
pheral portion. The contacts are disposed 
so as to engage the edges of the articles 
to be welded and connected to opposite 
sides of the welding circuit. 


Westerleigh, 


Automatic-Welding Process 


2,402,165. Ropert E. Kinxeap, Shaker 
Heights, O. Filed Aug. 13, 1941. Issued 
June 18, 1946. 

A process of metal-arc welding in which 
a shield of gases containing arc-ionizing in- 
gredients is maintained around the arc. 
The arc is progressed along the piece to 
be welded and surrounded with slag-form- 
ing material in particles large enough to 
permit the gas of the shield to escape with- 
out displacing the slag from the vicinity of 
the arc. The slag-forming particles are 
small enough to be fused by the heat of 
the arc. 


bi w 


Flash Welder 


2,403,229. THomas E. Murray, South- 
ampton, Georce H. Pue tps, Floral Park, 
and Georce FriscHMANN, Queens Village, 
N. Y., assigned to Yarrum, Inc., Brooklyn, 
and Murray Mrc. Corp., Brooklyn. Filed 
Feb. 12, 1942. Issued July 2, 1946. 

A flash welder comprising electrodes for 
engaging the pieces to be welded, and 
means for removing the burr extruded dur- 
ing the welding. The latter includes a 
cutting tool and a tool holder that is 
moved transversely of the movement toward 
the electrodes. There is also a means for 
effecting angular movement of the tool 


holder. 








“FOR A SMOOTH WORKING 
EASY HANDLING CAST IRON 
WELDING ELECTRODE, GET 


AGILE venow:: 


“| HEAR THAT 
YOU DON’T HAVE 
TO PRE-HEAT 
EITHER” 


YELLOW 
CAST-IRON WELDING 
ELECTRODES 


100% returns for a small 
investment. Costly pro- 
duction breakdowns due 
to the failure of cast iron 
castings can be quickly 
reduced by welding the 
broken casting with Agile 
Yellow. The weld is dense, 
file soft, and the color 


matches the casting. 


SEND FOR CATALOG TODAY! 


(ites MRS 

AGILE W ACTARC 

SEY Ss 
AMERICAN AGILE 

CORPORATION 


5806 HOUGH AVE. « CLEVELAND 3, OHIO 
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May 


of Var Y!/Ng Thicknesses 


Don’t waste time making 
manual adjustments; thick- 
ness variations up to %4-inch 
are taken care of automati- 
cally when your clamp is 
fitted with a 


Pressure-Matic 
Assembly 


By means of a heavy com- 
pression die spring, the hold- 
down spindle automati- 
cally adjusts itself to the 
thickness of work or part 
being held, maintaining 
positive pressure. Assembly 
is welded to work bar. Types 
for medium and heavy duty 
De-Sta-Co Clamps. 

Described in De - Sta - Co 
Clamp Catalog No. 45. 

Send for a Copy. 


DET THOIT STAMPING CO. 


=372 Midland Ave” : 














Detroit 3 3. Mich.2 





GREYHOUND 


FARM WELDERS 







WITH A NEW GREYHOUND 


you have an indefinite 
number of correct heats 
at your fingertips, with 
a slight twist of the han- 
dle conveniently located 
on top of the Welder. 


INSTANT ARC STRIKING 
without extra gadgets. 


Power Factor Correc- 
tion meets REA and 
Rural requirements. 


Greyhound Welders -old 
exclusively thru Distrib- 


utors in the U. S. and for- 
eign countries. 


GREYHOUND A. C. ARC WELDER CORP. 
604-606 Johnson Ave., Brooklyn 6, N. Y. 














Builders of 
Positioners 

and. Fodwrwes 
for Manual and 


Automatic Welding 


Teall Ave. and Riegel St. 
SYRACUSE, N. Y. 























_——@ BENTLEY WELDING, Inc. 





_& 





Fluxes cost SO LITTLE yet 
- are SO IMPORTANT 


Use only those GOOD Guaranteed 


| .#| “ANTI-BORAX” 


FLUX 
FLUXES 





Cast Iron agg any Me ay 
Brazing Flux for Bra 
“Braz-Cast” Flux for oo Welding Cast Iron. 
Aluminum Flux for Cast Aluminum. 

Aluminum Flux for Sheet Aluminum. 

Stainless Steel Welding Flux. 

Tinnin 
Silver 


, Bronze, etc. 


Compound, 
Ider Paste Flux. 


Send for Free Samples 
MANUFACTURED ONLY BY 


ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind. 
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sotion 7 
Carbide 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 








7... rT 
‘ational Carpi? 





For 
Welding and Cutting 
Specify 

NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
fo nearest available stock. 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. 




















lll 

















SIMPLIFIED WELDING 


fohadiaiel| ieTtrerne | 


for Bulletin SP-IOA 


BANNER PRODUCTS COMPANY 


MFGRS. OF RESISTANCE WELDERS 


4934 N. 291TH STREET 


AND INCANDESCENT BRAZERS 


MILWAUKEE 9, WISCONSIN 











| bh SAF-T” 
CURTAINS 





FOR INDUSTRIAL USES 
For Top Protection for 
Workmen, Spec'fy— 
“SAF-T” CURTAINS 


® Made of fine quality, heavy flame- 
proof duck. 
® Any size required. 
® Equipped with grommets ready to 
hang. 
Color: Olive Drab 


Write for prices and descriptive material. 


FRED JESSAR 


1230 VINE ST., PHILADELPHIA 7, PA. 

















W-AL-C€O RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
Types 2S, 43 and 52 
Brazing 716 (low Melting) 


FOR CAST ALUMINUM 


Use Extruded Rods 


Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 











112 


Electrode Holder 
2,404,437. Tuomas S. Donnenty, } 


Detroit, assigned to Borpon Mrc. Co. Ix 
Detroit. Filed Feb. 19, 1943. and Dee, | 
1943. Issued July 23, 1946. 

An electrode holder with grippin 
mechanism, a metallic supporting mp. 
ber, a handle, a metallic connecto aa) 
a flexible conducting member connecting 
the supporting member and the connerin 
and shunting the pivotal connection be. 
tween these two elements. 


K 


Cylinder Holder 


2,404,513. Bernarp L. McCase, Daly 
City, Calif., assigned to Stuart Oxyc; 
Co. Filed Jan. 8, 1945. Issued J 
1946, 

A holder for oxygen and acetylen: 
ders, comprising a bottom plate ha 
downwardly dished portion and a 
peripheral portion to which radia 
tending vertical plates are attached 
upright is attached to the inner ends 
these plates and other vertical plates 
attached to the upright, extending 1 
in the same directions as the first sé 
plates. Straps are adapted to pass a1 
the cylinders between the plates 
straps have holes to permit them 
slipped over bolts on the upper and | 
plates. The straps are then secured 
nuts. 


Ww + 
Flash-Welding Control 


2,404,620. JoserpH H. Cooper, War 
Ohio, assigned to THe TAyYtor-Winru 
Corp., Warren, Ohio. Filed Feb. 1, 194 
Issued July 23, 1946. 

In flash-butt welding apparatus having 
a hydraulic cylinder to move the plater 
and a follow-up valve in control 
flow of fluid under pressure to opposit 
ends of the cylinder, the combinati 
means to move a movable control elen 
of the follow-up valve (including a 
motor) and means to energize its al 
ture in alternate directions and wit! 
trolled intensity. The means for energi 
tion comprises an a-c source and a cir 
including in series a pair of contr 
discharge devices connected in invers 
parallel relation. 


Seam Welder 


2,404,632. Hans W. Hansen, War 
Ohio, assigned to THe Taytor-WIN 
Corp., Warren, Ohio. Filed Dec. 31, 19 
Issued July 23, 1946. 

Seam-welding apparatus in which 
electrode-mounting arm is mounted 
the supporting structure carrying the w 
ing transformer. Relative movement 
tween the workpieces and the structur 
effected along a path parallel with 
desired line of weld. A roller electr 
is rotatably mounted on the arm 
means comprising a slidable conne 
permitting the electrode to be moved a 
the line of weld independently of rela! 
movement between the work and 
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THERMACOTE Plastic Coated Cov- 
er Lenses, slag-proof and water- 
proof, outlast ordinary cover glasses 
25 to |. Preferred by welders be- 
cause they insure constantly clear 
vision and save eye strain. 


THERMACOTE CO. 


Newark, N. J. Los Angeles, Calif. 
Chicazo, til. Portland, Ore. 


“ELECTROEQY for RESISTANCE WELDING 
Butt 


Catal 
Flash yf ean” 
Spot ~, / OY Prices 
Seam ene 


, eam on 
Projection 



































Request 
THe Evectrovoy Co. Inc. 1600 Seanevitug. Brroozront. Conn. 











LOW TEMPERATURE WELDING RODS 
AND FLUXES ... FOR ALL METALS 


SPECIAL WELDING ALLOY CO. INC. 


27-33 Jackson Ave. Long Island City 1, N. Y. 














rourt BE WISE 


To Remember and Investigate Independent Acetylene and 
Oxygen Cylinders, as to es and price—available “ ° FIL 
suitable priorities—let us know your requirements an 

rating and we will be glad to obtain best possible sched- - ROUND E FLAT FILE AUTOMATIC 
ule for you. NATION'S LARGEST ASSORTMENT 


INDEPENDENT Engineering Co. 


DEPT. 74 O'FALLON, ILLINOIS 








HELP SAVE STEEL 
BY APPLYING WIESE UNITS TO AGRICULTURAL TOOLS 


Prepare your shop for this type of work i 
U S. Patents 2,013,818, 2,051,234 
S. Patemd 2.226.884 Lighters for every purpose. Renewal Flints for all 
ELECTRIC WELDED makes of lighters. Write for Circular and Prices. 


Write for new catalog now 


WIESE PLOW WELDING COMPANY, PERRY, IOWA FLINT PRODUCTS C MANUFACTURERS = 2993 Ave. H 
Originally New Process Plow Welding Co. * (Esteblished 1930) Brooklyn 10, N.Y. 




















Searchlight Section EVER-KLEAR COVER 
Opportunities for Employment, SIXTEEN YEARS OF PROVEN SERVICE 


. . GOOD VISION IS IMPORTANT! 
Business, Used Equipment PRESERVE YOUR MOST 
See Page I16 VALUABLE POSSESS- 


10N—GOOD EYESIGHT 


Avoid eye strain. For 
guarding your eyes 
against sate Sage do- 
No Puddling ing pro'onged and in- 
tensi + 

No Flux : ie og ubatane aa Goaetitbese 
Weld White Metal (die cast) Braze Aluminum easily and ‘0 ‘ Cover Lens. 
auickly when you use A! ADDIN ROD and Patented Method. = 4 pete ge ng se doa 
The only rod guaranteed to produce welds of greater tensile better welding on the surface. 4 
cteanath than the arininal metal. Instructions with every pound. Size 2x4\/4"" for arc-welding shields $2.40 per dozen 
Write us for Free Literature. Rod sizes: 1/16", 4", 3/16", 4", and Sizes 46!/, to 50 M.M., for goggles 35c per pair 
complete assortment. 


ALADDIN ROD & FLUX MFG. CO. F. R. FAULK, 


Dept. A, P. 0. Box 935, Madison Square Station, Grand Rapids, Mich. 405 Penn Avenve Pittsburgh 22, Pa. 
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DOUBLE DUTY 


SOLDER KIT 


SS 


Slips onto Your a 


~~ Torch 
Provides an air-acetylene 
flame for body- 
soldering, tinning and 
silver soldering. 


Uses Acetylene Only 


COMPLETE KIT } 
|. $975 
Consisting of body ( $2 


DISTRIBUTORS! Write for complete details. 


eel] BEAVERDELL 
ee Company 








WELDING AND BRAZING 


FLUXES 
he 


QUICKER, 
EASIER HANDLING 
e 
PERMANENT 
GOOD RESULTS 


Successful welders have been using METAL 
BOND PRODUCTS for many years. They get 
uniform high quality and dependability at 
reasonable cost. Always abreast of newest 
developments—there is a METAL BOND PROD- 
UCT for EVERY Welding or Brazing need. All 
METAL BOND PRODUCTS are sold on a 
MONEY BACK GUARANTEE. 

9 ve can obtain complete information on 
the proper flux for every welding and brazing 
application—and how to use it pro are 
writing for our CATALOG A4... Valuable 
Get yours today! 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 








Noi y, 
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Electrode Holder 


2,404,028. Atsert De Warn Best, San- 
dusky, Ohio. Filed Sept. 5, 1944. Issued 
July 16, 1946. 

An electrode holder comprising an 
elongated frame having a handle at one 
end and the other end constituting a 
stationary jaw. A movable jaw is pivoted 
for engagement with the stationary jaw 
for clamping an electrode. A lever is 
mounted on the frame for swinging on 
the other side in the plane of the frame; 
the mounting for the lever comprises an 
end cam that is pivoted to the frame to 
engage the other end of the movable jaw. 
The latter jaw has a recess in which the 
cam seats, obviating relative side play of 
the movable jaw and the cam. 


wz 


Electrode Holder Jaw 


2,404,125. Tuomas S. Donnetty, Jr., 
Detroit, assigned to Borvon Mrc. Co., Inc. 
Detroit. Filed Feb. 19, 1943. 
16, 1946. 

An electrode-clamping jaw having a 
projecting, longitudinally tapered rib on 
the back face and an insulation plate 
grooved for reception of the rib. The 
groove is tapered and slidable on the rib 
and engages it as a press fit. The insula- 
tion plate is of greater width than the 
jaw and projects laterally outwardly from 
the sides. 


. 


Issued July 


w w 


Flash-Welding Method 


2,403,076. Wi41Am C. Heatna, Shore- 
wood, Wis., assigned to A. O. Smitu Corp.. 
Milwaukee. Filed April 2, 1943. Issued 
July 2, 1946. 

In the flash welding of a V-shaped edge 
piece to a foil in the construction of an 
airplane propeller, the steps of forging 
temporary integral projections on the peak 
of the edge piece securing extensions to 
the projections and placing the piece in 
a welding electrode which confines them 
with a wedging action and with the longi- 
tudinal edges exposed for welding. The 
extensions are secured to the electrode to 
prevent movement of the piece during 
welding. After a foil has been flash welded 
to an edge of the piece, the latter is re- 
moved from the electrode, and the projec- 
tions are then permanently removed from 
the edge piece. 


w w 


Spot-Welding Electrode 


2,402,646. Cuester F. Leatuers,’ Detroit. 
Filed July 10, 1944. Issued June 25, 1946. 

A spot-welding electrode having a body 
and a work-engaging tip with surfaces which 
coéperate to define a coolant circuit. The 
body and tip have telescopic, slidable en- 
gaged surfaces which enable them to be 
assembled or disassembled without disrupt- 
ing the bond between them. There is also 
a sealing means to prevent the coolan! 
from leaking at the junction between body 
and tip. 


# simplex _¢ 
SCREW 


at 
. 


For Clamping Jobs 
that Can Ge Done — 


4 Other Way! 
No. 610 Simplex 
3 Util-A-Tool. 10-tons 
capacity; 4% 
screw travel. 


rc 


Sy 


een 





The Util-A-Tool clamps and se- 
curely holds parts for welding; in- 
cluding the clamping jobs that - 
be performed by no other method. 
Also pushes, pulls, spreads and lif $. 
A real manpower saver. Write for 


Bulletin P&P 45. ; 


LEVER 


Jacks 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 


¢ 





Jorgensen” 
=) A) 


ANB BOS 





/ 
FOR 
WELDERS 
“Jorgensen” 


Extra Qualit 
Series 120 Body Clamp: 
A large variety of "C 
Clamps and Bar Clamps 
to choose from— 

Send for Catalog No. 16 


Ask for them by name 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks’ 
426 N. Ashland Ave., Chicago 22, U. S. A 











0) 


HARGRAVE 
TESTED CLAMPS 


INDIVIOVALLY -TESTED 
@ WELDING 
@ DEEP REACH “A = Pee 
nella a Vail) iS ale 
FORGED STEEL / 


re 


R gvinena = aS 


Write for new cata: 
log showing a clamp 
for every purpose 


\ 
, 
Ask your supply house = Ried 


The Cincinnati Tool Co. 


1944 Waverly Ave Cincinnati 12, 01 
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Welded Crankshafts 


9 403,049. Fritz A. Carstens, Milwau- 
tee, assigned to A. QO. Smitn Corp., Mil- 
yuikee. Filed Aug. 31, 1942. Issued 
july 2, 1946. 

In the manufacture of crankshafts for 
age Diesel engines from _ separately 
forged and heat-treated parts the steps of 
welding two cheek units together by 
providing a welding dam spacing the faces 
of corresponding pin stubs on the units 
provide two substantially equal welding 
i @ gwoves. The units are mounted in a 
if fxture with the welding dam disposed 
: > horizontally, and a layer of weld metal 
| is deposited in the groove above the dam 
fom a metal welding electrode. The 
fxture is then rotated to present the other 
welding groove uppermost, and weld metal 
s similarly deposited in the second 
croove. Additional layers of metal are 
alternately and similarly deposited, the 
weld metal being peened as successive 


The Wheels of Industry Turn Again! 
— Breaks are welded with - , 













SHAWINIGAN PRODUCTS 
ORPORATION | 


1317 EMPIRE STATE BLDG., 350 FIFTH AVE., NEW YORK I.NY. 
eee 





ABUSE MEANS NOTHING 


To ST. PIERRE CHIPPING HAMMERS 


Here’s a man-sized brush in 





, 2a ee 











deposits are cooled. End dams retain the the right position for easy 

weld metal at the end edges of the grooves Poe: Pes ir. _ 

ir F until the latter have been completely filled; m we! surface. Ham- 
the dams are removed as the last step mer-Chisel made of highest 

rior to machining. Breaks Scale quality tool steel. Entire tool 

Cleans Surface ** well-balanced. For econ- 

vr bad ONE omy, for durability use ST. 

PIERRE Hammers. 
Descaling Torch OPERATION 





9.398.884. Joun J. Crowe, Westfield, Order Today From Your Jobber or Direct 


N. J., assigned to Atr Repuction Co., 


-_ iy, reat ' WORCESTE 
Ne Ne es ows. De 8 | ST, PIERRE Chain Corporation nemaiaaie 


A descaling torch comprising an elon- 
gated block in which two rows of gas 
passages terminate in two rows of dis- 
charge orifices in a face of the block. 

Oxygen is delivered to all passages of one 
-)) row and fuel gas to all of the passages of W-AL-C0 
the other row. The passages of the two 
rows have no communication within the 
block but are adapted to discharge the WHITE METAL FILLER ROD 
oxygen and fuel gas separately from the : 
" torch and cause them to mix externally. 


At Th Ceumdhapeshiemesewiedea No. 716 LOW-MELTING ALUMINUM BRAZING ROD 


nee. the gas passing through it. 


nee foot ALUMINUM SOLDER 


16 Improved Welding Stud 
wh 2,402,659, Teo Newson, San Leandro. WELDING ALLOYS MANUFACTURING CO. 744 Broad St., Newark 2, N. J. 


Calif. Filed Feb. 20, 1943. Issued June 
25, 1946. 

An improvement in a welding stud hav- 
ing a recess in the end, a flux in the re- 
cess, and a cap over the recess to confine 
the flux. The improvement comprises a 
point centrally disposed on the cap to 
facilitate placement of the stud. 




















WOOLDRIDGE ALFLUX No. 3 CAST ALUMINUM 
BRAZING FLUX 
ALFLUX No. 3 is a multiple purpose flux which hes been 
developed especially 


for Soldering 
COPPER TO ALUMINUM e STEEL TO ALUMINUM 


ond Brazing 
ALUMINUM CASTINGS ° ALUMINUM SHEETS 


This flux may also be used with good results on other metals. 
ALFLUX No. 3 is manufactured of the highest quality pure 
chemicals which have been thoroughly and carefully com- 
pounded. It is an exceptionally fine flux which adheres 
to the surface to be brazed and produces a faster and 
more economical weld. 

























> Patents Available for 
Licensing or Sale 





2,393,830. Electrode Holder. Issued Jan. 
29, 1946. An electrode holder capable of 
holding an electrode in a wide variety of 
angular positions during welding, the elec- 
trode holder being constructed to quickly 
release or clamp the electrode in any of 
such positions. (Owner) Avsert H. Smirn, 
8632 Elizabeth Ave., South Gate, Calif. 








Mfd. by WOOLDRIDGE ALUMINUM WELDING 
PRODUCTS, INC. 


Glastonbury, Conn 
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SEARCHLIGHT SECTION 
EMPLOYMENT ° BUSINESS * QOQPPORTUNITIES ° cauipment—usep or resay 


UNDISPLAYED RATE: INFORMATION: DISPLAYED RATE: 


(Not available for equipment advertising) BOX NUMBERS care of publication New York, The advertising rate is $6.75 per inch for 


10 cents a word, minimum charge $2.00. Chicago or Sar Francisco offices count 10 all advertising appearing on other than a 
(See § on Box Numbers.) 


words additional in undisplayed ads. contract basis. Contract rates quoted on re. 

led chaked anata aa doe DISCOUNT of 10% if full payment is made quest. AN ADVERTISING INCH is measured 
rates. in advance of four consecutive insertions of Yq inch vertically on one column, 3 columns 
PROPOSALS, 50 cents a line an insertion. undisplayed ads (not including proposals). —30 inches—to a page. W.eE 
NEW ADVERTISEMENTS received by September 12 will appear in the October issue, subject to limitation of space available 


EDUCATIONAL 


BEST PAID WELDING JOBS go to men who 
are best trained. Get thorough training at this 
outstanding arc welding school operated under 
G. I. Bill. Expert instructors, individual atten 
tion and latest type practice machines. Write 
today for full details and low cost. Hobart 
Welding School, Box U-962, Troy, Ohio. 


WANTED 


OXY. PLT. operator. Rocky Mt. area, 
possibilities. Box II—P-107. 


POSITIONS WANTED 

Welding Supervisor. Major in metallurgy. 

Ten years pre-war experience in all 
phases of Selibae. Specialized shop and 
field welding refineries, power piping 
pressure vessels. Knows sales. Some 
page s piping design.. Write Box 
No. PW-1 











SURPLUS 
SCIAKY ALUMINUM WELDERS 


They are thoroly factory-recon- HOBART 


‘ AMP 
Your — AL BL ELEC eocees = or can 
or GE —terms. 
ders... Sui ble prices 
ditioned, installed, serviced and Portable Arc eager or wheels. ‘ — TODAY TO 
"new-machine" guaranteed by the be mounted on tr WRITE OR Wik 


original maker. 


They are offered at a savings of INDUSTRIAL AIR PRODUCTS 


nearly one half. Welders formerly ATwoter 02( 3200 N.W. Yeon Ave., Portland, Orc 
$9,100 to $10,160 are priced at 
$5,500 to $6,000, complete with 
rectifier . . . some with built-in 
rectifiers. 


Ce a ee 


IMMEDIATE DELIVERY SPOT WELDERS ALL SIZES 
i WITH FIVE YEAR GUARANTEE 
The machines are rated 50 KW i 5 to 300 KVA “Larkin Welders," 6” to 36” Throat 


and operate on the exclusive PAUL’S MACHINERY CO. 

Sciaky Electromagnetic "Stored | 6111 VERMONT AVE. _TEL. TYLER 7-6300_ DETROIT 18, MICH. 
Energy" principle with patented nL iin Sen aneT 
"Variable Pressure Cycle." Capac- 
ity on aluminum and other light y hag 
alloys: .016” plus .016” uo to and : ae FOR SALE 


. ° ” ” ; Several thousand Government Cylinders. 
including .080” plus .080 Py a | New and Used, Oxygen, Acetylene, Nitro- “LINKEM" 
on two thicknesses of .040 80 ; gen, Hydrogen CO2 priced to sell. ; resemble ordinary cable jugs; but each 
spots per minute. Throat depth i is : National Welders Supply Co. ' “Linkem" lug mates with and may be self 
” : : connected with any other "'Linkem" lug 
36 : Charlotte, N. C. ; 
ss ' : Linkems may be un-linked readily, but no 








connectors for welding cables 


=e Pee twist or yank in service can cause them to 
The quantity is limited. You are vm seams mm a mma disengage. 


dt ct at . Write, h n op or fie in managing welding cable 
pcx’ alt aS eagle FOR EVERY Bs ae or Sebi. te mansion welling eibie 
BUSINESS WANT ' postpaid $2.00. 


SCIAKY BROS. Inc. ni) ci | MAJOR PRODUCTS COMPANY 
4915 W. 67th St. Chicago 38, Ul. Think Searchlight First : 60! Hughes Avenue « Des Moines 15, lows 





























Hyer baanuerrver 
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